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LI 1033750 S ELECTRODE? 

L2 442634 S ARRAY? 

L3 23852 S LI AND L2 

L4 4941 S SOLVENT (2W) ACCESSIBLE 

L5 3 S L3 AND L4 

L6 1 DUP REM L5 (2 DUPLICATES REMOVED) 

L7 248883 S TRANSITION (W) METAL? 

L8 101 S L3 AND L7 

L9 88 DUP REM L8 (13 DUPLICATES REMOVED) 

L10 1129452 S LIGAND? 

Lll 11 S L9 AND L10 

L12 2 S L9 AND COORDINATION 

L13 5700021 S DETECT? OR ANALYTE? 

L14 19 S L9 AND L13 

L15 19 DUP REM L14 (0 DUPLICATES REMOVED) 

L16 13 S LI AND L4 

L17 7 DUP REM L16 (6 DUPLICATES REMOVED) 

L18 8479 S LI AND L7 

L19 663 S L10 AND L18 

L20 50 S L13 AND L19 

L21 41 DUP REM L20 (9 DUPLICATES REMOVED) 

L22 1 S L21 AND COORDINATION 

E MEADE T/AU 
L23 124 S E3 

L24 0 S L23 AND L18 

L25 0 S LI AND L23 

E THOMAS T J/AU 
L26 760 S E3 

E MEADE T J/AU 
L27 165 S E3 

L28 8 S LI AND L27 

L2 9 6 DUP REM L28 (2 DUPLICATES REMOVED) 
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=> file medline embase biosis biotechds scisearch hcaplus ntis lifesci 
COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

FILE 'MEDLINE' ENTERED AT 10:00:00 ON 01 JUL 2005 

FILE ' EMBASE 1 ENTERED AT 10:00:00 ON 01 JUL 2005 
COPYRIGHT (C) 2005 Elsevier Inc. All rights reserved. 

FILE 'BIOSIS' ENTERED AT 10:00:00 ON 01 JUL 2005 
Copyright (c) 2005 The Thomson Corporation 

FILE 'BIOTECHDS' ENTERED AT 10:00:00 ON 01 JUL 2005 
COPYRIGHT (C) 2005 THE THOMSON CORPORATION 

FILE 'SCISEARCH' ENTERED AT 10:00:00 ON 01 JUL 2005 
Copyright (c) 2005 The Thomson Corporation 
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PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2005 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'NTIS* ENTERED AT 10:00:00 ON 01 JUL 2005 

Compiled and distributed by the NTIS, U.S. Department of Commerce. 
It contains copyrighted material. 
All rights reserved. (2005) 

FILE ' LIFESCI ' ENTERED AT 10:00:00 ON 01 JUL 2005 
COPYRIGHT (C) 2005 Cambridge Scientific Abstracts (CSA) 



=> s electrode? 

LI 1033750 ELECTRODE? 

=> s array? 

L2 442634 ARRAY? 

=> s 11 and 12 

L3 23852 LI AND L2 

=> s solvent (2w) accessible 

L4 4 941 SOLVENT (2W) ACCESSIBLE 

=> s 13 and 14 

L5 3 L3 AND L4 



=> dup rem 15 

PROCESSING COMPLETED FOR L5 

L6 1 DUP REM L5 (2 DUPLICATES REMOVED) 



=> d all 



L6 ANSWER 1 OF 1 MEDLINE on STN DUPLICATE 1 

AN 2005194099 MEDLINE 
DN PubMed ID: 15826095 

TI Electrochemical nanofabrication using crystalline protein masks. 

AU Allred Daniel B; Sarikaya Mehmet; Baneyx Francois; Schwartz Daniel T 

CS Chemical Engineering Department, University of Washington, Seattle, 

Washington 98195-1750, USA. 
SO Nano Lett, (2005 Apr) 5 (4) 609-13. 

Journal code: 101088070. ISSN: 1530-6984. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA • English 

FS Priority Journals 

EM 200506 

ED Entered STN: 20050414 



Last Updated on STN: 20050622 
Entered Medline: 20050621 
AB We have developed a simple and robust method to fabricate nanoarrays of 

metals and metal oxides over macroscopic substrates using the crystalline 
surface layer (S-layer) protein of Deinococcus radiodurans as an 
electrodeposition mask. Substrates are coated by adsorption of 
the S-layer from a detergent-stabilized aqueous protein extract, producing 
insulating masks with 2-3 nm diameter solvent-accessible 
openings to the deposition substrate. The coating process can be 
controlled to achieve complete or fractional surface coverage. We 
demonstrate the general applicability of the technique by forming 
arrays of cuprous oxide (Cu(2)0), Ni , Pt, Pd, and Co exhibiting 
long-range order with the 18 nm hexagonal periodicity of the protein 
openings. This protein -based approach to electrochemical nanofabrication 
should permit the creation of a wide variety of two-dimensional inorganic 
structures . 
CT *Bacterial Proteins: CH, chemistry 

Bacterial Proteins: UL, ultrastructure 

Copper: CH, chemistry 
*Deinococcus : CH, chemistry 

Electrochemistry 
♦Membrane Glycoproteins: CH, chemistry 

Membrane Glycoproteins: UL, ultrastructure 

Metals: CH, chemistry 

Microscopy, Atomic Force 
* Nano techno logy: MT, methods 

Research Support, Non-U. S. Gov't 

Research Support, U.S. Gov't, Non-P.H.S. 
RN 1317-39-1 (cuprous oxide) ; 7440-50-8 (Copper) 

CN 0 (Bacterial Proteins); 0 (Membrane Glycoproteins); 0 (Metals); 0 (surface 
array protein, bacteria) 

=> d his 

(FILE 'HOME' ENTERED AT 09:59:33 ON 01 JUL 2005) 

FILE ' MEDLINE, EMBASE, BIOSIS, BIOTECHDS, SCISEARCH, HCAPLUS, NTIS, 
LIFESCI* ENTERED AT 10:00:00 ON 01 JUL 2005 



LI 1033750 S ELECTRODE? 

L2 442634 S ARRAY? 

L3 23852 S LI AND L2 

L4 4 941 S SOLVENT (2W) ACCESSIBLE 

L5 3 S L3 AND L4 

L6 1 DUP REM L5 (2 DUPLICATES REMOVED) 



=> s transition (w) metal? 

L7 248883 TRANSITION (W) METAL? 



=> s 13 and 17 

L8 101 L3 AND L7 

=> dup rem 18 

PROCESSING COMPLETED FOR L8 

L9 88 DUP REM L8 (13 DUPLICATES REMOVED) 

=> d 1-88 ibib 
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AUTHOR : 
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PATENT INFO: 
APPLICATION INFO: 
PRIORITY INFO: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE: 



88 BIOTECHDS COPYRIGHT 2 005 THE THOMSON CORP. on STN 
2005-07135 BIOTECHDS 

Detecting nucleic acid hybridization of a nucleic acid probe 
and a target nucleic acid, for clinical diagnostics, by 
contacting nucleic acid probe and a redox pair of 
transition metal complexes and measuring 
electron catalytic signal; 

a DNA array comprising an immobilized DNA probe 
for the detection of nucleic acid hybridization for 
infection diagnosis application 

KELLEY S 0; LAPIERRE M; OKEEFE M 

BOSTON COLLEGE 

WO 2005005952 20 Jan 2005 

WO 2004-US14788 11 May 2004 

US 2003-470242 13 May 2003; US 2003-470242 13 May 2003 

Patent 

English 

WPI: 2005-122463 [13] 
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INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 
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PATENT INFORMATION: 



2005 : 493330 HCAPLUS 
142:490219 

Organic electroluminescence device and fabrication 
method thereof 

Park, Jae Yong; Lee, Nam Yang,- Kim, Kwan Soo 

LG. Philips LCD Co., Ltd., S. Korea 

U.S. Pat. Appl. Publ . , 24 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



US 2005122036 
JP 2005166663 
PRIORITY APPLN. INFO 



KIND 

Al 
A2 



DATE 



20050609 
20050623 



APPLICATION NO. DATE 



US 2004-964974 

JP 2004-344001 

KR 2003-85398 A 

KR 2003-85399 A 



20041015 
20041129 
20031128 
20031128 
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INVENTOR (S) : 



PATENT ASSIGNEE (S) 
SOURCE : 



HCAPLUS COPYRIGHT 2005 ACS on STN 
2005 :394336 HCAPLUS 
142 :440081 

Sidewall formation for high density polymer memory 
element array 

Lyons, Christopher F.; Chang, Mark S.; Lopatin, Sergey 
D. ; Subramanian, Ramkumar; Cheung, Patrick K. ; Ngo, 
Minh V. ; Oglesby, Jane V. 
USA 

U.S. Pat. Appl. Publ., 30 pp. 
CODEN: USXXCO 



t 



DOCUMENT" TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



Patent 

English 

1 



PATENT NO 



KIND 



DATE 



APPLICATION NO 



DATE 



US 2005092983 




Al 




20050505 




US 2003- 


699903 




20031103 


WO 2005045935 




A2 




20050519 




WO 2004- 


US31275 




20040923 


W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ 


, CA, CH, 


CN, 


CO, 


CR, 


CU, 


cz, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI 


, GB, GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE , 


KG, 


KP, 


KR 


, KZ , LC , 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 
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MZ 


, NA, NI, 
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OM, 


PG, 
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PL, 
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RO, 


RU, 
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SD, 


SE, 


SG, 
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TN, 
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VN, 


YU, 
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KE, 


LS, 


MW, 


MZ, 


NA, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM 


, ZW, AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ 


, DE, DK, 


EE, 


ES, 


FI / 


FR, 


GB , 


GR, 


HU, 


IE, 


IT, 


LU, 


MC, 


NL, 


PL, 


PT 


, RO, SE, 


si, 


SK, 


TR, 


BF , 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML 


, MR, NE, 


SN, 


TD, 


TG 
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US 2003- 
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20031103 
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2005:98641 HCAPLUS 
142 : 193892 

Protein and peptide sensors using electrical detection 
methods 

Sawyer, Jaymie Robin,- Li, Changming; Choong, Vi-en; 

Maracas, George; Zhang, Peiming 

USA 

U.S. Pat. Appl . Publ . , 22 pp., Cont . -in-part of U.S. 

Ser. No. 506,178. 

CODEN: USXXCO 

Patent 

English 

2 



PATENT NO. 



US 2005023155 
US 6824669 
WO 2001061053 
WO 2001061053 
WO 2001061053 
■ W: 



AE 
CR 
HU 
LU 
SD 
YU 

RW: GH 
DE 
BJ 

PRIORITY APPLN. 



AG, 
CU, 
ID, 
LV, 
SE, 
ZA, 
GM, 
DK, 
CF, 
INFO 



AL 
CZ 
IL 
MA 
SG 
ZW 
KE 
ES 
CG 



KIND 

Al 

Bl 

A2 

A3 

C2 
AM, 
DE, 
IN, 
MD, 

SI, 
AM, 
LS, 
FI, 
CI, 



DATE 



AT 
DK 
IS 
MG 
SK 
AZ 
MW 
FR 
CM 



20050203 
20041130 
20010823 
20020314 
20021017 
AU, AZ, 



DM 
JP 
MK 
SL 
BY 
MZ 
GB 
GA 



DZ, 
KE, 
MN, 
TJ, 
KG, 
SD, 
GR, 
GN, 



APPLICATION NO. 

US 2003-203874 
US 2000-506178 
•WO 2001-US5476 



DATE 



BA, BB 

EE, ES 

KG, KP 

MW, MX 

TM, TR 

KZ, MD 

SL, SZ 

IE, IT 

GW, ML 



BG, 
FI, 
KR, 
MZ, 
TT, 
RU, 
TZ, 
LU, 
MR, 



US 2000- 
WO 2001- 



BR, BY, 
GB, GD, 
KZ, LC, 
NO, NZ-, 
TZ, UA, 
TJ, TM 
UG, ZW, 
MC, NL, 
NE, SN, 
506178 
US5476 



20030609 
20000217 
20010220 



BZ, CA, CH, CN, 

GE, GH, GM, HR, 

LK, LR, LS, LT, 

PL, PT, RO, RU, 

UG, US, UZ, VN, 

AT, BE, CH, CY, 
PT, SE, TR, BF, 
TD, TG 

A2 20000217 
W 20010220 
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TITLE: 



MEDLINE on STN DUPLICATE 1 

2005281756 IN- PROCESS 

PubMed ID: 15898804 

Short- and long-range order in the positive 
electrode material, Li (NiMn) 0 . 502 : a joint X-ray 
and neutron diffraction, pair distribution function 



AUTHOR 



CORPORATE SOURCE 



SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY DATE: 



analysis and NMR study. 

Breger Julien; Dupre Nicolas; Chupas Peter J; Lee Peter L; 
Prof fen Thomas; Parise John B; Grey Clare P 
Department of Chemistry, State University of New York at 
Stony Brook, 11794, USA. 

Journal of the American Chemical Society, (2005 May 25) 127 
(20) 7529-37. 

Journal code: 7503056. ISSN: 0002-7863. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

NONMEDLINE; IN-PROCESS; NON INDEXED; Priority Journals 

Entered STN : 20050602 

Last Updated on STN: 20050602 
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TITLE: 

AUTHOR : 



CORPORATE SOURCE: 



COUNTRY OF AUTHOR 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT 



SCI SEARCH COPYRIGHT (c) 2005 The Thomson Corporation on 

2 005:244 039 SCISEARCH 
900XH 

Molybdenum disulfide nanowires and nanoribbons by 
electrochemical /chemical synthesis 

Li Q; Walter E C; van der Veer W E; Murray B J; Newberg J 
T; Bohannan E W; Switzer J A; Hemminger J C; Penner R M 
(Reprint) 

Univ Calif Irvine, Dept Chem, Irvine, CA 92679 USA 
(Reprint); Univ Missouri, Dept Chem, Rolla, MO 65409 USA; 
Univ Missouri, Grad Ctr Mat Res, Rolla, MO 65409 USA 
USA 

JOURNAL OF PHYSICAL CHEMISTRY B, (3 MAR 2005) Vol. 109, 
No. 8, pp. 3169-3182.' 

Publisher: AMER CHEMICAL SOC, 1155 16TH ST, NW, 

WASHINGTON, DC 20036 USA. 

ISSN: 1520-6106. 

Article; Journal 

English 

94 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
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THE GENUINE ARTICLE 
TITLE: 

AUTHOR : 



CORPORATE SOURCE: 



COUNTRY OF AUTHOR 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



SCISEARCH COPYRIGHT (c) 2005 The Thomson Corporation on 

DUPLICATE 2 

2005 : 564758 SCISEARCH 
929RW 

Electrochemistry and bioelectrochemistry towards the 
single-molecule level: Theoretical notions and systems 
Zhang J D; Chi Q J; Albrecht T; Kuznetsov A M; Grubb M; 
Hansen A G; Wackerbarth H; Welinder A C; Ulstrup J 
(Reprint) 

Tech Univ Denmark, Dept Chem, Bldg 207, DK-2800 Lyngby, 
Denmark (Reprint) ; Tech Univ Denmark, Dept Chem, DK-2800 
Lyngby, Denmark; Russian Acad Sci, AN Frumkin Electrochem 
Inst, Moscow 117071, Russia 
Denmark; Russia 

ELECTROCHIMICA ACTA, (20 MAY 2005) Vol. 50, No. 15, Sp . 
iss. SI, pp. 3143-3159. 

Publisher: PERGAMON- ELSEVIER SCIENCE LTD, THE BOULEVARD, 

LANGFORD LANE, KIDLINGTON, OXFORD 0X5 1GB, ENGLAND. 

ISSN: 0013-4686. 

Article; Journal 

Engl ish 

120 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
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2005 : 159020 HCAPLUS 
142:422097 

Difference in the Magnetic Properties of Co # Fe, and 

Ni 250-300 nm Wide Nanowires Electrodeposited 

in Amorphous Anodized Alumina Templates 

Qin, Jian; Nogues, Josep; Mikhaylova, Maria; Roig, 

Anna; Munoz, Juan S.; Muhammed, Mamoun 

Materials Chemistry Division, Royal Institute of 

Technology, Stockholm, SE 100 44, Swed. 

Chemistry of Materials (2005), 17(7), 1829-1834 

CODEN: CMATEX; ISSN: 0897-4756 

American Chemical Society 

Journal 

English 

60 THERE ARE 60 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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FILE SEGMENT 
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ENTRY DATE: 



MEDLINE on STN 
2005043032 MEDLINE 
PubMed ID: 15672176 

Photoactive metallocyclodextrins : sophisticated 
supramolecular arrays for the construction of 
light activated miniature devices. . 
Haider Johanna M; Pikramenou Zoe 

School of Chemistry, The University of Birmingham, 
Edgbaston B15 2TT, UK. 

Chemical Society reviews, (2005 Feb) 34 (2) 120-32 
Electronic Publication: 2005-01-25. Ref : 38 
Journal code: 0335405. ISSN : 0306-0012. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200503 

Entered STN: 20050127 

Last Updated on STN: 20050324 

Entered Medline: 20050323 
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2004-2 592 9 BIOTECHDS 

Detecting nucleic acid sequence in sample, comprises 
hybridizing sample with primer oligonucleotide, elongating 
oligonucleotide, contacting solution of cationic electron 
donor to elongated oligonucleotide and detecting target; 

DNA sequence detection and oligonucleotide elongation 

using DNA primer and DNA probe 
THORP H H; GORE M 
UN IV NORTH CAROLINA 
WO 2004092708 28 Oct 2004 
WO 2004-US6846 5 Mar 2004 
US 2003-508327 2 Oct 2003 
Patent 
English 

WPI : 2004-784632 [77] 



US 2003-452879 7 Mar 2003 
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HCAPLUS COPYRIGHT 2 005 ACS on STN 
2004 : 780287 HCAPLUS 
141:287400 

Method of forming DRAM capacitors with protected 
outside crown surface for more robust structures 
Lin, Chun-Chieh; Chao, Lan-Lin; Lin, Chia-Hui; Yang, 



PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



Fu- Liang; Tsai, Chia-Sung; Hu, Chanming 

Taiwan Semiconductor Manufacturing Co., Taiwan 

U.S. Pat. Appl . Publ . , 16 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO 



US 2004185613 
US 6875655 
TW 222212 
PRIORITY APPLN. INFO. 



KIND 

Al 
B2 
Bl 



DATE 



20040923 
20050405 
20041011 



APPLICATION NO. 

US 2004-802564 

TW 2003-92105779 
TW 2003-92105779 



DATE 



20040317 

20030317 
A 20030317 
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2004:681133 HCAPLUS 
141:197201 

Tuned microcavity color OLED display 

Tyan, Yuan-Sheng; Farruggia, Giuseppe; Shore, Joel D 

Eastman Kodak Company, USA 

U.S. Pat. Appl. Publ., 26 pp. 

CODEN: USXXCO 

Patent 

English 

4 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 2004160172 
US 6861800 
US 2004155576 
EP 1450419 

R: AT, BE, 
IE, SI, 
JP 2004253390 
PRIORITY APPLN. INFO 



CH, 
LT, 
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resolution STM images revealed internal molecular structures, orientations 
and packing arrangements in the ordered adlayers . The results are useful 
for preparing ordered arrays of transition 
metal-mediated nanostructures . 
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CORPORATE SOURCE: Colorado State Univ, Dept Chem, Ft Collins, CO 80523 USA 
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COUNTRY OF AUTHOR: USA; Turkey 

SOURCE: COORDINATION CHEMISTRY REVIEWS, (JAN 2004) Vol. 248, No. 

1-2, pp. 135-146. 

Publisher: ELSEVIER SCIENCE SA, PO BOX 564, 1001 LAUSANNE, 

SWITZERLAND. 

ISSN: 0010-8545. 
DOCUMENT TYPE: General Review; Journal 

LANGUAGE : Engl i sh 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The recent discovery of an anion efficacy series for the formation and 

stabilization of transition-metal lr(0) (n) 

nanoclusters, specifically P2W15Nb30629- similar to SiW9Nb3O407- > 
C6H5073- > [-CH2CH(C02-) -] (n) (n-) similar to OAc- similar to P3093- 
similar to CI- similar to OH --that is, polyoxoanions > citrate(3-) > other 
commonly employed nanocluster stabilizing anions, raises the question of 
what are the underlying factors behind this preferred order of 
stabilizers? A brief discussion of three relevant nanocluster papers in 
the literature, plus a concise summary of the relevant interfacial 
electrochemistry and surface science literature of C-3 symmetry S042- 
binding to Ir(lll) (as well as to Rh(lll), Pt(lll), Au(lll) and Cu(llll)), 
are presented first as key background for the lattice size-matching model 
which follows in which tridentate anions coordinate to transition 
-metal nanocluster surfaces. A table of nanocluster formation 
and stabilization data for tridentate oxoanion stabilizers is presented, 
results which allow two fundamental, previously unavailable, important 
insights (out of 10 total insights) : (i) the premier anionic stabilizers 
of trans ition -metal (0) nanoclusters present a 

tridentate, facial array of oxygen atoms for coordination to the 

metal (0) surface; and (ii) the preferred tridentate oxoanion stabilizers 

of nanoclusters are those that have the best match between the 

ligand 0-0 and surface Ir-Ir distances, all other factors being 

equal -that is, there is a previously unappreciated, geometric, 

anion-to-surface-metal lattice-size-matching component to the best anionic 



stabilizers of transition-metal nanoclusters . These 

are the first molecular-level insights for how the to-date. premier 

tridentate, anionic stabilizers of transition-metal 

nanoclusters achieve their higher level of stabilization-a non-trivial 
advance since there was a lack previously of molecular-level insights into 
how transition-metal nanoclusters are stabilized. Four 
experimentally testable predictions of the C-3 symmetry, lattice 
size-matching model for nanocluster M(lll) surfaces are presented and 
briefly discussed. One key prediction is that HP042- is a heretofore 
unappreciated simple, effective and readily available stabilizer of lr(0) 
and other transition-metal nanoclusters where there is 

a lattice-size match between the 0-0 and the surface M-M distances. Recent 
experimental evidence is summarized revealing that this prediction is, in 
fact, trite-that is, the third key, new finding of this work is (iii) the 
first rational - design of a new nanocluster stabilizer, HP042-, one shown 
to be as good a stabilizer as the common nanocluster stabilizer 
citrate(3-). The C-3 symmetry, lattice size-matching model is significant 
in seven additional ways which are detailed in the text and summary which 
follows. (C) 2003 Elsevier B.V. All rights reserved. 
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*ABS TRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The redox chemistry of [CuL] (2 + ) [L = pdto = 1 , 8-bis (pyridin-2-yl) -3 , 6- 

dithiaoctane, bbdo = 1, 8-bis (benzimidazol-2-yl) -3, 6-dithiaoctane, pttn = 
1, 9-bis (pyridin-2-yl) -2 , 5, 8 -trithianonane or pttu = 1 , 11 -bis (pyridin-2-yl) 
3 , 6, 9-trithiaundecane] in the presence of alpha-, beta- and 
gamma -cyclodextrins (cd) in aqueous solution has been extensively 
investigated by cyclic and differential pulse voltammetric techniques. The 
addition of cyclodextrins to the complexes results in a substantial 
decrease in peak currents rather than in peak potentials. The i(pa) rather 
than i(pc) or Delta E(p) or E(l/2) is very sensitive to the variation in 
the cyclodextrin concentration. The couple Cu-II-Cu-I of [Cu(pdto)] (2+) 
tends to become reversible, as shown by the decrease in Delta E(p) and 
that of i(pa)/i(pc) towards unity. Plots of i(pa), i (pc) , E(pa) and Delta 
E(p) vs. the number of moles of cyclodextrin show sharp inflections, 
interestingly at 5, 4 and 3 mol of alpha-, beta- and gamma-cd 
respectively. These limiting values do not correspond to the usual 
inclusion complex formation by cyclodextrins but to the formation of novel 
and regular arrays around the complex, the number of molecules 
in the array being dictated by the size of the cyclodextrin. 
This also illustrates the prevention of adsorption of [Cu(pdto)] (+) on the 
glassy carbon electrode. For the other complexes the changes in 
redox properties in the presence of cyclodextrins are not as regular and 
significant. Plots of changes in i(pa) and i(pc) vs. cyclodextrin 
concentration give Hill's coefficients greater than unity (1.3-2.1). The 
values of K-+/K-2+. for all the complexes and K-a(K-2+) for the complex 



formation of [Cu(pdto)] (2+) with cyclodextrins have been determined and 
discussed. Significant reduction or enhancement in epsilon(max) values has 
been observed both for the ligand-field and charge-transfer 
bands in the presence of all three cyclodextrins. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB A control led-potent ial electrolysis was performed on mononuclear 

palladium(II) complexes containing aromatic isocyanide (RNC) and 
diphosphine (diphos) ligands, [Pd (diphos) (RNC) 2) ] (PF6) 2 (3) (R = 
2 , 6-dimethylphenyl or 2 , 4 , 6-trimethylphenyl , diphos = cis-1,2- 
bis (diphenylphosphino) ethene (dppen) , 1,2 -bis (diphenylphosphino) ethane 
(dppe) , 1, 3 -bis ( diphenylphosphino) propane (dppp) , or 1,4- 

bis (diphenylphosphino) butane (dppb) ) , which were derived from the reaction 
of PdC12(COD) with diphos, RNC, and NH4PF6 . A controlled-potential 
electrolysis of the complex 3 at a platinum-plate electrode 
consumed 1 F mol-1 in acetonitrile at -1.6 V (vs Cp2Fe/CP2Fe+) , which gave 
a binuclear palladium(I) complex, [Pd2 (diphoS) 2 (RNC) 2] (PF6)2{6). They were 
characterized by IR, electronic, and H-l and P-3l{H-l} NMR spectroscopies 
and X-ray crystallographic and EXAFS (extended X-ray absorption fine 
structure) analysis. The complex 6a (R = 2,6-Me2C6H3, diphos = dppen) 
crystallizes in the triclinic system, space group P1BAR, with a = 
21.346(5) angstrom, b = 14.798(3) angstrom, c = 12.498(3) angstrom, alpha 
= 71.40 (2) -degrees, beta = 103 . 14 (2 ) -degrees , gamma = 82 . 92 (2 ) -degrees , 
and Z = 2 (R = 0.064 and R(w) = 0.075 for 7052 independent reflections 
with I > 2 . 5 sigma ( I ) ) , and the complex 6e (R = 2 , 4 , 6-Me3C6H2 , diphos = 
dppp) crystallizes in the monoclinic system, space group P2(l)/a, with a = 
25.963(11) angstrom, b = 19.247(4) angstrom, c = 14.963(9) angstrom, beta 
= 101.49(4) -degrees, and Z = 4 (R = 0.055 and R(w) = 0.058 for 6885 
independent reflections with I > 1 . 5 sigma ( I ) ) . The complexes 6 consist of 
two palladium atoms, each of them being coordinated by one isocyanide, one 
diphosphine, and the neighboring palladium atom in a square planar 
array. The diphosphines acted as chelating ligands. The 
lengths of the Pd-Pd bond fall within the range 2.59-2.62 angstrom, 
indicating that the Pd-Pd bond was hardly affected by the length of carbon 
chains of chelating diphosphines. 
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TITLE: Electrochemical Redox Control of Ferrocene Using a 

Supramolecular Assembly of Ferrocene -Linked C60 
Derivative and Metal looctaethylporphyr in Array 
on a Au(lll) Electrode 

AUTHOR(S): Yoshimoto, Soichiro; Saito, Akira; Tsutsumi, Eishi; 



D'Souza, Francis; Ito, Osamu; Itaya, Kingo 
CORPORATE SOURCE: Department of Applied Chemistry, Graduate School of 
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SOURCE: Langmuir (2004), 20(25), 11046-11052 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Supramol . assembled layers of ferrocene -linked C60 derivative (C60Fc) and 
various metal ions coordinated to octaethylporphyrin (MOEP) were formed on 
the surface of a Au(lll) single-crystal electrode by immersing 
the Au substrate successively into a benzene solution containing MOEP and 

one 

containing C60Fc mols. The MOEPs used were Zn(II) (ZnOEP) , Co(II) (CoOEP) , 
Cu(II) (CuOEP) , and Fe(III) chloride (FeClOEP) of H20EP 
(2,3,7,8, 12, 13, 17, 18-octaethyl-21H, 23H-porphine) . The mols. of C60Fc 
directly attached to the Au(lll) electrode showed poorly defined 
electrochem. redox response, whereas a clear electrochem. redox reaction 
of the ferrocene group in the C60Fc mol . was observed at 0.78 V vs . 
reversible H electrode on ZnOEP, CoOEP, and CuOEP adlayers, but 
not on the FeClOEP adlayer. Adlattices of the underlying layer and the 
top layer of C60Fc were determined by in situ scanning tunneling microscopy. 
Adlayer structures of MOEP were independent of the central metal ion; 
i.e., MOEP mols. were arranged hexagonally with 2 different orientations. 
Highly ordered C60Fc arrays were formed with 1:1 composition on the 
ZnOEP-, CoOEP-, and CuOEP-modif ied Au(lll) surface, whereas a disordered 
structure of C60Fc was found on the FeClOEP-modif ied Au(lll) surface. The 
presence of CI ligand was found to prevent the formation of 
supramolecularly assembled layers with C60Fc mols., resulting in an 
ill-defined unclear electrochem. response of the Fc group. The 
well-defined electrochem. response of the Fc group in C60Fc was clearly 
due to the control of orientation of C60Fc mols. 
REFERENCE COUNT: 50 THERE ARE 50 CITED REFERENCES AVAILABLE FOR THIS 
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Electrochemical detection of nucleic acid 

hybridization using probe arrays immobilized 

on electrodes 

Hartwich, Gerhard 
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Patent 
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PATENT NO 
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A procedure for the electrochem. detection of nucleic acid hybridization 
using microarrays immobilized on electrode surfaces is 
described. An electrode, such as a gold-coated mica, is used as 
the surface on which a microarray is immobilized. The array is 
then hybridized with an excess of sample nucleic acids and hybridization 
is detected by measuring changes in redox potential using an indicator 
such as a redox dye or a transition metal salt. 
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The last few decades have seen tremendous progress in the synthesis of 
functional and structural models of inorg. complexes relating to biol . 
Numerous models of active sites of metallo-enzymes and metallo-drugs have 
been successfully synthesized. In this paper we extend bioinorg. chemical 
with nanotechnol. by chemical coupling of the bio-inspired transition 
-metal model complexes to carbon nanotube based 
electrodes. The ultimate goal here is to create a functional 
model of metallo-enzymes that have elec. addressable metal active sites. 
In preliminary studies, we have used Co based complexes with varying 
ligand compns . for this purpose, as Co is both redox-active and 
known to bind/activate oxygen, in similar manner to oxygenase family of 
enzymes. The complexes are tethered to an array of chemical 
functional ized oxidatively opened carbon nanotubes . Carbon nanotube based 
electrodes are robust, have well-defined geometry and can be 
fabricated in high yield. These properties have also encouraged us to 
probe the use of functional ized carbon nanotubes as electrochem. sensors 
for small mols. like H20, 02, ROOR and NO. This part of the study 
therefore represents a novel and versatile route to sensitive detection of 
trace amts. of these mols. and shows great promise for expansion to 
include various other chemical and biochem. moieties. 
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AB This invention relates to the elec. detection of mol . interactions between 
biol . mols. The method generally rely on the mol. interactions such as 
nucleic acid hybridization or protein-protein (for example, 
antigen-antibody) binding reactions done on solid supports using 
arrays of peptides or oligonucleotides for capture binding * 
ligands- As a result of these interactions, some electronic 
property of the system changes, and detection is achieved. In a preferred 
embodiment, the methods of the invention utilize AC impedance for the 
detection. In some embodiments, no electrochem. or other label moieties 
are used. In others, electrochem. active (ECA) labels are used to detect 
reactions on hydrogel arrays, including genotyping reactions 
such as the single base extension reaction. 
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An ordered film is formed on a surface by reacting (a) dendrimer or 
bridging ligand f unct ionalized for reaction with 
transition metal ions (e.g., terpyr idyl -pendant 
poly-amido amine starburst dendrimers or 1 , 4 -bis [4 , 4 " -bis (1 , 1- 
dimethylethyl) -2, 2 ■ : 6 ' 2 " -terpyridine-4 * -yl] benzene) , dissolved in H20 
immiscible solvent, with (b) transition metal ions 

dissolved in H20, on the surface. This method gave films useful, for 
example, as electron transfer mediators, other electronic devices, 
catalysts, sensors, and electrochromic devices. 
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AB The title process comprises application of drips of a 
contains 

a metal salt peptide compound from a peptide (e.g., as chelate 

ligands) formed by condensation of 2 amino acids, onto desired 

positions using a bubble- jet device in preparation of an electron-emitting 

conductive film connected to opposite device electrodes.' The 

emitter may be a surface conduction type, and 1 of the opposite device 

electrodes is connected to a wiring and the other is connected to 

the other wiring to form arrays of the emitters to a ladder 

shape or a matrix for the electron source, and the imaging device has a 

luminescent panel and a driving circuit to control voltages being applied 

to the electron source based on outer signals. 
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OTHER SOURCE (S) : MARPAT 114:160323 

AB A microf abricated biosensor which may be uniformly mass produced comprises 
(a) a base sensor (e.g. an electrochem. transducer) ; (b) a permselective 
layer (e.g. a polymer film) optionally containing an ionophore, superimposed 
over at least part of layer (a) and sufficiently thick to pass mols. of 
mol . weight <50 and exclude mols. of mol. weight >120; and (c) a 
biolayer covering at least part of layer (b) . The biolayer comprises (i) 
a bioactive mol. which selectively interacts with an analyte and (ii) a 
support matrix derived from a photof ormable proteinaceous mixture and/or a 
film- forming latex through which the analyte can permeate. An electrolyte 
layer may be interposed between layers (a) and (b) . Layer (c) may addnl . 
be covered by a layer which attenuates analyte transport and a photoresist 
cap. Layer (b) prevents electroactive interfering species from undergoing 
redox reactions at the indicator electrode. Methods for 
conducting assays (e.g. immunoassays) using the sensors are described. 
Thus, the base sensor for a glucose sensor comprised an array of 
unit cells on a Si wafer; each unit cell consisted of an Ag/AgCl 
reference/counter electrode and 2 Ir catalytic electrodes 

prepared by plasma deposition or sputtering and standard lithog. techniques 
including spin-coating with a pos . photoresist. Layer (b) was prepared by 
spin-coating an ale. solution of N- (2-aminoethyl) -3- 

aminopropyltrimethoxysilane onto the wafer and baking. Layer (c) was 

prepared from a mixture of fish gelatin and ferric ammonium citrate 
(photoinitiator) to which were added glucose oxidase, crossl inking agent 
(N,N ? -methylenebisacrylamide) , and a sugar ale. (to alter the porosity). 

An attenuation layer contained dimethylsiloxane-bisphenol A carbonate 

copolymer. 
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2004:930027 SCISEARCH 
861BU 

Ordered arrays of semi -crown ligands on an 
Au(lll) electrode surface: in situ STM study- 
Pan G B; Li H J; Yuan Q H; Chen Y J (Reprint) 
Bai C L 

Chinese Acad Sci, Inst Chem, Beijing 100080, Peoples 
China (Reprint) 
Peoples R China 

SCIENCE IN CHINA SERIES B- CHEMISTRY, (AUG 2004) Vol. 
No. 4, pp. 320-325. 

Publisher: SCIENCE CHINA PRESS, 16 DONGHUANGCHENGGEN NORTH 
ST, BEIJING 100717, PEOPLES R CHINA. 
ISSN: 1006-9291. 
Article; Journal 
English 
17 

^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
In situ scanning tunneling microscopy (STM) and cyclic voltammetry were 
employed to investigate the adsorption structures of three semi-crown 
ligands on an Au(lll) surface under the potential control. It is found 
that all the molecules formed ordered arrays in 0 . 1 mol/L HCI04 
solution, although their geometric structures are complex and asymmetric. 
The driving force was supposed to come from the balance between 
intermolecular and molecule-substrate interactions. High resolution STM 
images revealed internal molecular structures, orientations and packing 
arrangements in the ordered adlayers . The results are useful for preparing 
ordered arrays of transition metal -mediated . 
nanostructures.. 
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TITLE: Molecular insights for how preferred oxoanions bind to and 

stabilize transition-metal 

nanoclusters : a tridentate, C-3 symmetry, lattice 
size -matching binding model 
Finke R G (Reprint) ; Ozkar S 

Colorado State Univ, Dept Chem, Ft Collins, CO 80523 USA 
(Reprint) ; Middle E Tech Univ, Dept Chem, TR-06531 Ankara, 
Turkey 
USA; Turkey 

COORDINATION CHEMISTRY REVIEWS, (JAN 2004) Vol. 248, No. 
1-2, pp. 135-146. 

Publisher: ELSEVIER SCIENCE SA, PO BOX 564, 1001 LAUSANNE, 
SWITZERLAND. 
ISSN: 0010-8545. 
General Review; Journal 
English 
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SOURCE : 
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REFERENCE COUNT: 78 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The recent discovery of an anion efficacy series for the formation and 

stabilization of transition-metal lr{0) (n) 

nanoclusters., specifically P2W15Nb30629- similar to SiW9Nb3O407- > 
C6H5073- > [-CH2CH(C02-) -] (n) (n-) similar to OAc- similar to P3093- 
similar to CI- similar to OH--that is, polyoxoanions > citrate{3-) > other 
commonly employed nanocluster stabilizing anions, raises the question of 
what are the underlying factors behind this preferred order of 
stabilizers? A brief discussion of three relevant nanocluster papers in 
the literature, plus a concise summary of the relevant interfacial 
electrochemistry and surface science literature of C-3 symmetry S042- 
binding to Ir(lll) (as well as to Rh(lll), Pt(lll), Au(lll) and Cu(llll)), 
are presented first as key background for the lattice size-matching model 
which follows in which tridentate anions coordinate to transition 
-metal nanocluster surfaces. A table of nanocluster formation 
and stabilization data for tridentate oxoanion stabilizers is presented, 
results which allow two fundamental, previously unavailable, important 
insights (out of 10 total insights) : (i) the premier anionic stabilizers 
of transition-metal (0) nanoclusters present a 
tridentate, facial array of oxygen atoms for 
coordination to the metal (0) surface; and (ii) the preferred 
tridentate oxoanion stabilizers of nanoclusters are those that have the 
best match between the ligand 0-0 and surface Ir-Ir distances, all other 
factors being equal -that is, there is a previously unappreciated, 
geometric, anion-to-surf ace-metal lattice-size-matching component to the 
best anionic stabilizers of transition-metal 

nanoclusters. These are the first molecular-level insights for how the 
to-date premier tridentate, anionic stabilizers of transition- 
metal nanoclusters achieve their higher level of stabilizat ion-a 
non-trivial advance since there was a lack previously of molecular-level 
insights into how transition-metal nanoclusters are 

stabilized. Four experimentally testable predictions of the C-3 symmetry, 
lattice size-matching model for nanocluster M(lll) surfaces are presented 
and briefly discussed. One key prediction is that HP042- is a heretofore 
unappreciated simple, effective and readily available stabilizer of lr(0) 
and other transition-metal nanoclusters where there is 

a lattice-size match between the 0-0 and the surface M-M distances. Recent 
experimental evidence is summarized revealing that this prediction is, in 
fact, trite- that is, the third key, new finding of this work is (iii) the 
first rational design of a new nanocluster stabilizer, HP042-, one shown 
to be as good a stabilizer as the common nanocluster stabilizer 
citrate(3-). The C-3 symmetry, lattice size-matching model is significant 
in seven additional ways which are detailed in the text and summary which 
follows. (C) 2003 Elsevier B.V. All rights reserved. 
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TITLE: Detecting nucleic acid hybridization of a nucleic 

acid probe and a target nucleic acid, for clinical 
diagnostics, by contacting nucleic acid probe and a redox 
pair of transition metal complexes and 
measuring electron catalytic signal; 

a DNA array comprising an immobilized DNA probe 
for the detection of nucleic acid hybridization 
for infection diagnosis application 
AUTHOR: KELLEY S O; LAPIERRE M; OKEEFE M 

PATENT ASSIGNEE: BOSTON COLLEGE 
PATENT INFO: WO 2005005952 20 Jan 2005 

APPLICATION INFO: WO 2004-US14788 11 May 2004 

PRIORITY INFO: US 2003-470242 13 May 2003; US 2003-470242 13 May 2003 

DOCUMENT TYPE: Patent 

LANGUAGE : Engl i sh 

OTHER SOURCE: WPI : 2005-122463 [13] 

AB DERWENT ABSTRACT: 

NOVELTY - Detecting nucleic acid hybridization between a 

nucleic acid probe and a target nucleic acid or detecting a 

mismatch between a first nucleic acid and second nucleic acid in a sample 

comprises contacting a solid support having immobilized nucleic acid 

probe to the sample and a redox pair comprising transition 

metal complexes and measuring electron catalytic signal. 

DETAILED DESCRIPTION - Detecting nucleic acid 
hybridization between a nucleic acid probe and a target nucleic acid or 
detecting a mismatch between a first nucleic acid and second 
nucleic acid in a sample comprises providing a nucleic acid probe 
immobilized on a solid support, contacting under hybridization conditions 
the solid support and the immobilized nucleic acid probe to the sample, 
and a redox pair comprising a first transition metal 
complex and a second transition metal complex, and 

measuring electron catalytic signal generated by hybridization of the 
nucleic acid probe and the target nucleic acid in the sample, where an 
increase of the signal detected relative to a signal of a 
control sample comprising no target nucleic acid, indicates that the 
nucleic acid hybridization has occurred. 

WIDER DISCLOSURE - Disclosed is a kit for carrying out the method 
above, including a nucleic acid probe immobilized on a conducting 
electrode, and redox reagents. 

BIOTECHNOLOGY - Preferred Method: In detecting nucleic 
acid hybridization between a nucleic acid probe and a target nucleic acid 
in a sample, the first transition metal complex 

comprises a metal selected from cobalt, iron, molybdenum, osmium, 
ruthenium and rhenium, and where the second transition 
metal complex comprises a metal selected from iron, cobalt, 
molybdenum, osmium and rhenium. The first transition 



metal complex is a transition metal ammonium 

complex, and where the second transition metal 

complex is a transition metal cyanate complex. The 

method further comprises an additional step of contacting under 

hybridization conditions the solid support and the immobilized nucleic 

acid probe to a solution containing no sample, and a redox pair 

comprising a first transition metal complex and a 

second transition metal complex. The solid support 

comprises a gold electrode. Detecting nucleic acid 

hybridization between a first nucleic acid and a second nucleic acid 
comprises: (a) providing the first nucleic acid immobilized on a solid 
support; (b) contacting under hybridization conditions the solid support 
and the immobilized first nucleic acid to a solution suspected of 
containing the second nucleic acid, and a redox pair comprising a first 
transition metal complex and a second 

transition metal complex; and (c) measuring an electron 

catalytic signal generated by hybridization of the first nucleic acid and 

the second nucleic acid, where an increase of the signal detected 

in step (c) relative to a signal of a control sample comprising no second 

nucleic acid, indicates that the nucleic acid hybridization has occurred. 

Detecting a mismatch between a first nucleic acid and second 

nucleic acid comprises: (a) providing a nucleic acid probe immobilized on 

a solid support; (b) contacting under hybridization conditions the solid 

support and the immobilized nucleic acid probe to a solution containing 

the second nucleic acid, and a redox pair comprising a first 

transition metal complex and a second 

transition metal complex; and (c) measuring a electron 

catalytic signal generated by hybridization of the nucleic acid probe and 
the second nucleic acid, where a decrease of the signal detected 
in step (c) relative to a signal of a perfect complementarity between the 
nucleic acid probe and the second nucleic acid, indicates that there is a 
mismatch between the first nucleic acid and the second nucleic acid. 
Detecting a mismatch between a first nucleic acid and second 
nucleic acid may comprise: (a) providing the first nucleic acid 
immobilized on a solid support; (b) contacting under hybridization 
conditions the solid support and the immobilized first nucleic acid to a 
solution containing the second nucleic acid, and a redox pair comprising 
a first transition metal complex and a second 
transition metal complex; and (c) measuring a electron 

catalytic signal generated by hybridization of the first nucleic acid and 
the second nucleic acid, where a decrease of the signal detected 
in step (c) relative to a signal of a perfect complementarity between the 
first nucleic acid and the second nucleic acid, indicates that there is a 
mismatch between the first nucleic acid and the second nucleic acid. 

USE - The method is useful for detecting hybridization 
between two nucleic acid molecules. It is useful for detecting 
infectious bacterial and viral agents, for detecting genes and 
proteins, e.g., changes in genes and proteins, e.g., changes in 
oncogenes, for clinical diagnostic setting, and for detecting 
pathogenic agents in non-clinical settings e.g., detection of 
bioterror agents. 

EXAMPLE - No relevant example given. (63 pages) 
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DOCUMENT NUMBER: 142:193892 

TITLE: Protein and peptide sensors using electrical 

detection methods 

INVENTOR (S): Sawyer, Jaymie Robin; Li, Changming; Choong, Vi-en; 

Maracas, George; Zhang, Peiming 
PATENT ASSIGNEE (S) : USA 

SOURCE: U.S. Pat. Appl . Publ . , 22 pp., Cont . - in-part of U.S. 

Ser. No. 506,178. 



CODEN: USXXCO 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
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PATENT NO 
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WO 2001-US5476 

AB The present invention provides an apparatus and methods for the elec. 
detection of mol . interactions between a probe mol . and a protein 
or peptide target mol., but without requiring the use of electrochem. or 
other reporters to obtain measurable signals. The methods can be used for- 
elec. detection of mol. interactions between probe mols. bound 
to defined regions of an array and protein or peptide target 
mols. which are permitted to interact with the probe mols. 
Streptavidin-modif ied porous hydrogel microelectrodes were prepared 
Biotinylated antibodies to Escherichia coli were attached to the 
streptavidin-modif ied microelectrodes to make an immunosensor . 
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PubMed ID: 15672176 

Photoactive metallocyclodextrins : sophisticated 
supramolecular arrays for the construction of 
light activated miniature devices.. 
Haider Johanna M; Pikramenou Zoe 

School of Chemistry, The University of Birmingham, 
Edgbaston B15 2TT, UK.' 

Chemical Society reviews, (2005 Feb) 34 (2) 120-32. 
Electronic Publication: 2005-01-25. Ref: 38 
Journal code: 0335405. ISSN: 0306-0012. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200503 

Entered STN: 20050127 
Last Updated on STN: 20050324 
Entered Medline: 20050323 
The introduction of photoactive metal centres onto cyclodextrin receptors 
opens up new possibilities for the design of sensors, wires and energy 
conversion systems. This tutorial review focuses on strategies involving 
such metallocyclodextrins for the construction of supramolecular 
arrays with light-activated functions. The assembly procedures 
for building such arrays are presented, together with the 



AUTHOR : 

CORPORATE SOURCE 
SOURCE : 



PUB . COUNTRY : 
DOCUMENT TYPE 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



features required for their functions both as sensors for ion or small 
molecule detection and as wires for photoinduced long-range 
energy or electron transport. Systems for metal ion sensing are described 
where the cyclodextrin plays a mediating role in influencing the 
luminescence properties of an organic probe, responsive to metal binding. 
Small molecule sensing by the cyclodextrin cavity is realised using 
luminescent lanthanide or transition metal 

functional ised cyclodextrins . The light signal of the photoactive metal 
is switched on or off upon binding an analyte in the 

cyclodextrin cavity. The metallocyclodextrin systems that function as 
wires are distinguished by the controlled assembly of transition 
metal polypyridine and metal loporphyrin units. These units have 
inherent photoact ivity that defines the vectorial direction of energy or 
electron transfer processes through the wire. 
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TITLE: Detecting nucleic acid sequence in sample, 

comprises hybridizing sample with primer oligonucleotide, 
elongating oligonucleotide, contacting solution of cationic 
electron donor to elongated oligonucleotide and 
detecting target ; 

DNA sequence detection and oligonucleotide 
elongation using DNA primer and DNA probe 

AUTHOR: THORP H H; GORE M 

PATENT ASSIGNEE: UNIV NORTH CAROLINA 

PATENT INFO: WO 2004092708 28 Oct 2004 

APPLICATION INFO: WO 2004-US6846 5 Mar 2004 

PRIORITY INFO: US 2003-508327 2 Oct 2003; US 2003-452879 7 Mar 2003 

DOCUMENT TYPE: Patent 

LANGUAGE : Eng 1 i s h 

OTHER SOURCE: WPI : 2004-784632 [77] 

AB DERWENT ABSTRACT: 

NOVELTY - Detecting the presence of a target sequence in a 

sample, involves hybridizing the sample with primer oligonucleotide on a 

first electrode to form a hybridized nucleic acid, elongating 

the primer oligonucleotide using an enzyme, contacting a solution 

comprising a cationic electron donor and an anionic metal complex, to the 

elongated oligonucleotide, and detecting the presence of the 

target nucleic acid from the detected electron transfer. 

DETAILED DESCRIPTION - Detecting (Ml) the presence of a 
target sequence in a sample, involves providing a solid support 
comprising a first electrode having a first primer 

oligonucleotide immobilized on to it, hybridizing the sample with the 
primer oligonucleotide to form a hybridized nucleic acid, elongating the 
primer oligonucleotide using an enzyme to form an elongated 
oligonucleotide, contacting a solution comprising a cationic electron 
donor of the formula comprising a transition metal 

ion and an anionic metal complex, to the elongated oligonucleotide under 
conditions in which the electron donor binds to the elongated 
oligonucleotide, transfers electrons to the electrode, and 
accepts electrons from the anionic metal complex, and detecting 
the presence of the target nucleic acid from the detected 
electron transfer. 

WIDER DISCLOSURE - The following are disclosed: (1) 
electrodes such as gold electrode having 

oligonucleotide probe immobilized on to it; and (2) substrate such as 
non-conducting or semiconductor substrate having several separate and 
distinct oligonucleotides or probes. 

BIOTECHNOLOGY - Preferred Method: In (Ml), the first 
electrode is a gold electrode. The hybridizing step 

involves hybridizing the first and second target sequence to the first 
and second primer oligonucleotide to form a first and second assay 



complex. The elongation step involves elongating the first and second 
primer oligonucleotide in a reaction mixture with an enzyme and several 
preselected first and second detectable nucleotides to produce 
a first and second elongated oligonucleotide. (Ml) further involves 
reacting the first and second elongated oligonucleotide with the first 
and second transition metal complex that oxidizes the 
detectable nucleotide in a first and second oxidation-reduction 
reaction, regenerating the reduced form of the first and second 
transition metal complex in a catalytic condition, and 
detecting the presence of the first and second target sequence by 
detecting the first and second oxidation-reduction reaction. The 
first preselected second detectable nucleotide is the same as 
the preselected second detectable nucleotide. The enzyme is a 
polymerase and reaction mixture comprises a set of at least four 
different dNTPs resulting in a rolling circle concatamer, where the 
reaction mixture further comprises a label probe that comprises the 
preselected detectable nucleotide. The one of four dNTPs is a 
preselected detectable nucleotide, such that the elongated 
oligonucleotide comprises the detectable nucleotides. The 
enzyme is a ligase and several preselected detectable 

nucleotides are contained within a ligation probe, where if the ligation 

probe hybridizes adjacently to the primer oligonucleotide on the target 

sequence, ligation occurs and a ligation product is formed that comprises 

the detectable nucleotides. The target molecule is a circular 

probe. The reaction mixture further comprises a label probe that will 

bind to an elongated portion of the elongated oligonucleotide, and the 

method further involves removing the target such that label probe 

hybridizes to the elongation oligonucleotide. The target sequence 

comprises a detection position, and the primer oligonucleotide 

or the ligation probe comprises an interrogation base at the 

non- immobilized terminus or the ligation site, where the elongation 

occurs only if the interrogation base is complementary to the 

detection base in the assay complex, and the ligation occurs only 

if the interrogation base is complementary to the detection 

base in the assay complex. The detectable nucleotide is chosen 

from 8-oxo-guanine and 5-aminouridine . The transition 

metal complex is osmium2+ (2 , 2 1 -bipyridine) 3 . The 

electrode further comprises a self -assembled monolayer (SAM) . The 

SAM comprises insulators comprising alkyl chains. (Ml) further involves 

removing the target sequence after elongation, and adding a label probe 

that will bind to an elongated portion of the elongated oligonucleotide 

prior to the contacting step. The anionic metal complex comprises 

Fe(CN)63- and a bipyridyl sulfonate metal complex. The cationic metal 

complex has the formula M(NH3)63+, where M = ruthenium or cobalt, 

preferably ruthenium 

USE - (Ml) is useful for detecting the presence of a 
target sequence such as target nucleic acid comprising DNA in a sample 
(claimed) . (Ml) is useful for identifying nucleotides at a 
detection position within the target sequence, and in 
array formats. (Ml) is useful for generating elongated nucleic 
acids . 

ADVANTAGE - (Ml) can be carried out with a microelectronic device. 
(Ml) enables to generate elongated nucleic acids that essentially create 
more nucleic acids such that more cationic transition 
metal complexes can associate thus increasing the signal. 

EXAMPLE - Gold macroelectrodes were . prepared by evaporation of a 
200Angstrom chromium adhesion layer followed by a 2000Angstrom gold layer 
(both 99.99% purity) onto clean lxl cm glass squares. Before each 
experiment electrodes were cleaned by immersion in warm piranha 
solut ion (70% concentrated sulfuric acid, 30% hydrogen peroxide solution 
(30%) ) for 15 minutes followed by 5% aqueous hydrofluoric acid for 30 
seconds. The electrodes were then rinsed thoroughly with 
deionized water and immersed in the DNA deposition solution while still 



wet. DNA self -assembled monolayers (SAM's) were prepared using the 
procedure used by the Tarlov group. The clean gold macro-or-micro- 
electrode was immersed in a 1.0 mum solution of probe 

oligonucleotide in D-BFR for 2 hours, rinsing with R-BFR for 5 seconds, 
immersing in a 1.0 mM 6-mercapto-l-hexanol solution (MCH) solution in 
deionized water for 1 hour, and rinsing for 5 second with R-BFR. 
Hybridization was performed at 35degreesC for 60 minutes in H-BFR. The 
concentration of complementary target and noncomplementary target for 
nonspecific adsorption controls was 0.1 mum. After removal from the 
hybridization solution, electrodes were rinsed with R-BFR for 5 
seconds. 5-NH2-dUridine was phosphorylated. The identity and purity of 
the triphosphate product was confirmed by 32P NMR in D20, thin-layer 
chromatography. The target oligonucleotide was synthesized using a Klenow 
(exo-) primer extension procedure. The observation of eletrocatalytic 
current from target oligonucleotides containing 5 -amino-uracil and 
8-oxo-guanine was first investigated at lxl cm gold wafer 
electrodes. The averages of the peak current responses of five 
different films of each type were collected illustrating that the 
detection of the catalytic current for the modif ied-base 

containing films was both consistent and reproducible. The same procedure 
was carried out with gold macroelectrodes . The probe and target surface 
densities calculated for the gold macroelectrodes and gold wire 
microelectrodes . All of the values were within the. range (approximately 
1-10x1012 molecules/cm2) that the Tarlov group observed, and below the 
maximum value imposed by the physical dimensions of the DNA double helix 
itself. Although there was some variance between the values obtained for 
the macro-vs microelectrodes, and between the values obtained using the 
two different methods, within errors the differences were actually 
relatively small, and more importantly, the hybridization efficiencies 
were similar for the macroelectrodes (34.5% vs. 46.6%) and nearly 
identical for the microelectrodes (64.5% and 69%). (70 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - A composition comprises: (a) a first nucleic acid comprising a 
first ETM with a first redox potential; (b) a second nucleic acid 
comprising a second ETM with a second redox potential; (c) a third 
nucleic acid comprising a third ETM with a third redox potential; and (d) 
a fourth nucleic acid comprising a fourth ETM with a fourth redox 
potential, where the first, second, third and fourth redox potentials are 
different . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) methods of determining the identification of a nucleotide 
at a detection position in a target sequence, where the target 
sequence comprises a first target domain directly 5 ! adjacent to the 
detection position; (2) a method of sequencing a target nucleic 
acid; and (3) methods of making a plurality of sequencing probes or 
nucleic acids, each with a covalently attached ETM with a different redox 



potential . 

BIOTECHNOLOGY - Preferred Composition: The sequences of the first, 
second, third and fourth nucleic acids in the composition are different. 
The sequences of the nucleic acids differ by only one base. The " 
nucleoside comprising the different base comprises the ETM. The nucleic 
acids are single-stranded. At least one of the ETMs is a 
transition metal complex, such as ferrocene. 
Additionally, at least one of the transition metal 
complexes is a ruthenium complex. All of the ETMs are ferrocene 
derivatives or ruthenium derivatives. Preferred Method: Determining the 
identification of a nucleotide at a detection position in a 
target sequence, comprises: (a) providing a first hybridization complex 
comprising the target sequence and an extension primer hybridized to the 
first target domain of the target sequence; (b) contacting the 
hybridization complex with a polymerase enzyme and a composition 
comprising a plurality of chain terminating NTPs each comprising a 
covalently attached ETM, each NTP comprising an ETM with a different 
redox potential, under conditions where if one of the NTPs base pairs 
with the base at the detection position, the extension primer 
is extended by the enzyme to incorporate the ETM and form an extended 
primer; and (c) identifying the base at the detection position. 
The identification step comprises contacting the extended primer with a 
solid support comprising an array of electrodes 

comprising capture probes to form second hybridization complexes; 

applying an input signal to the electrodes; and 

detecting an output signal characteristic of the ETM. The 

extension primer is attached to an electrode on a solid 

support. Alternatively, the identification step comprises applying an 

input signal to the electrodes, and detecting an 

output signal characteristic of the ETM. Determining the identification 
of a nucleotide at a detection position in a target sequence 
comprises: (a) providing a solid support comprising an array of 
electrodes each comprising a capture probe; (b) contacting the 
array with a plurality of detection probes each 

comprising a unique nucleotide at the interrogation position, and an ETM 
with a unique redox potential; and (c) detecting a signal from 
at least one of the ETMs to identify the nucleotide at the 
detection position. Sequencing a target nucleic acid comprises: 

(a) providing a plurality of sequencing probes complementary to the 
target sequence, each of a different length, each comprising a different 
chain terminating NTP comprising an ETM comprising a different redox 
potential; (b) separating the nucleic acids on the basis of size; and (c) 
detecting each of the ETMs to identify the sequence of at least a 
portion of the target nucleic acid. Making a plurality of sequencing 
probes comprises: (a) providing a first oligonucleotide substituted with 
a first 5* protected deoxynucleotide; (b) providing a first ETM 
derivative with a first redox potential; (c) mixing the first 
oligonucleotide with the first ETM derivative to form a first sequencing 
probe with a first deoxynucleotide triphosphate comprising a first ETM 
with a first redox potential; (d) providing a second oligonucleotide 
substituted with a second 5' protected deoxynucleotide; (e) providing a 
second ETM derivative with a second redox potential; and (f) mixing the 
second oligonucleotide with the second ETM derivative to form a second 
sequencing probe with a second deoxynucleotide triphosphate comprising 
the second ETM with a second redox potential. The method further 
comprises: (a) providing a third oligonucleotide substituted with a third 
5' protected deoxynucleotide; <b) providing a third ETM derivative with a 
third redox potential; and (c) mixing the third oligonucleotide with the 
third ETM derivative to form a third sequencing probe with a third 
deoxynucleotide triphosphate comprising a third ETM with a third redox 
potential. In addition, the method comprises: (a) providing a fourth 
oligonucleotide substituted with a fourth 5' protected deoxynucleotide,- 

<b) providing a fourth ETM derivative with a fourth redox potential; and 



<c) mixing the fourth oligonucleotide with the fourth ETM derivative to 
form a fourth sequencing probe with a fourth deoxynucleotide triphosphate 
^ comprising a fourth ETM with a fourth redox potential. The 
detecting comprises passing the sequencing probes over four 
sequential electrodes comprising different potentials. 
Alternatively, the detecting comprises passing the sequencing 
probes over a single electrode. Making a plurality of nucleic 
acids comprises: (a) providing a first transitional metal complex with a 
first redox potential and a first functional group; (b) providing a first 
oligonucleotide substituted with a second functional group; (c) mixing 
the first transitional metal complex with the first oligonucleotide to 
form a first transitional metal complex-oligonucleotide conjugate with a 
first redox potential; (d) providing a second transitional metal complex 
with a second redox potential and a first functional group; (e) providing 
a second oligonucleotide substituted with a second functional group; and 
(f) mixing the second transitional metal complex with the second 
oligonucleotide to form a second transitional metal complex- 
oligonucleotide conjugate with a second redox potential. 

USE - The composition and methods are useful in electronically 
detecting nucleic acids, particularly for the electrochemical 
sequencing of DNA. (79 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - A composition (I) comprising a first, second, third and fourth 
nucleic acid comprising a first, second, third and fourth electron 
transfer groups (ETM) with a first, second, third and fourth redox 
potential, respectively, (where each of the redox potentials are 
different) , is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: (1) 
determining the identification of a nucleotide at a detection 
position in a target sequence (the target sequence comprises a first 
target domain directly 5* adjacent to the detection position), 
comprising: (a) providing a first hybridization complex having the target 
sequence and an extension primer hybridizes to the first target domain of 
the target sequence; (b) contacting the hybridization complex with a 
polymerase enzyme and a composition comprising a number of chain 
terminating NTPs each comprising a covalently attached ETM, each 
comprising an ETM with a different redox potential, under conditions 
whereby if one of the NTPs base pairs with the base at the 
detection position, the extension primer is extended by the 
enzyme to incorporate the ETM and form an extended primer; and (c) 
identifying the base at the detection position; (2) determining 
the identification of a nucleotide at a detection position in a 
target sequence (the target sequence comprises a first target domain 
directly 5' adjacent to the detection position), comprising: 
(a) comprising providing a solid support having an array of 



electrodes each comprising a capture probe; (b) contacting the 
array with a number of detection probes each comprising 
a unique nucleotide at the interrogation position and an ETM with a 
unique redox potential; and (c) detecting a signal from at 
least one of the ETMs to identify the nucleotide at the detection 
position; (3) sequencing a target nucleic acid, comprising: (a) providing 
a number of sequencing complementary to the target sequence, each of a 
different length, each comprising a different chain terminating NTP 
having an ETM with a different redox potential; (b) separating the 
nucleic acids on the basis of size; (c) and detecting each of 
the ETMs to identify the sequence of at least a portion of the target 
nucleic acid; (4) making a number of sequencing probes, each with a 
covalently attached ETM with a different redox potential, comprising: (a) 
providing a first oligonucleotide substituted with a first 5' protected 
deoxynucleotide; (b) providing a first ETM derivative with a first redox 
potential; (c) mixing the first oligonucleotide with the first ETM 
derivative to form a first sequencing probe with a first deoxynucleotide 
triphosphates comprising a first ETM with a first redox potential; (d) 
providing a second oligonucleotide substituted with a second 5 1 protected 
deoxynucleotide; (e) providing a second ETM derivative with a second 
redox potential; and (f) mixing the second oligonucleotide with the 
second ETM derivative to form a second sequencing probe with a second 
deoxynucleotide triphosphates comprising a second ETM with a second redox 
potential; (5) a composition for use in any of the methods cited above, 
where at least one of the ETMs is a transition metal 

complex; and (6) making a number of nucleic acids, each with a covalently 
attached ETM with a different redox potential, comprising: (a) providing 
a first transitional metal complex with a first redox potential and a 
first functional group; (b) providing a first oligonucleotide substituted 
with a second functional group; (c) mixing the first transition 
metal complex with the first oligonucleotide to form a first 
transition metal complex -oligonucleotide conjugate with 
a first redox potential; (d) providing a second transitional metal 
complex with a second redox potential and a first functional group; (e) 
providing a second oligonucleotide substituted with a second functional 
group; and (f) mixing the second transition metal 
complex with the second oligonucleotide to form a second 
transition metal complex -oligonucleotide conjugate with 
a second redox potential. 

WIDER DISCLOSURE - Nucleic acids, primers and probes used in the 
methods, are also disclosed. 

BIOTECHNOLOGY - Preferred Composition: The sequences of the first, 
second, third and fourth nucleic acids are different, or differ by only 
one base. The nucleoside comprises the different base having the ETM. The 
nucleic acids are single stranded. At least one of the ETMs is a 
transition metal complex that is ferrocene or a 

ruthenium complex. The ETMs are also ferrocene or ruthenium derivatives. 
Preferred Method: The identification step in the method of (1) comprises: 

(a) contacting the extended primer with a solid support having an 
array of electrodes with capture probes to form second 
hybridization complexes; (b) applying an input signal to the 
electrodes; (c) detecting an output signal 

characteristic of the ETM; and (d) (optionally) detecting an 

output signal characteristic of the ETM. The extension primer is attached 

to an electrode on a solid support. Making a number of 

sequencing probes further comprises: (a) providing a third 

oligonucleotide substituted with a third 5' protected deoxynucleotide; 

(b) providing a third ETM derivative with a third redox potential; and 

(c) mixing the third oligonucleotide with the ETM derivative to form a 
third sequencing probe with a third deoxynucleotide triphosphates 
comprising a third ETM with a third redox potential. The method 
additionally comprises: (a) providing a fourth oligonucleotide 
substituted with a fourth 5' protected deoxynucleotide; (b) providing a 



fourth ETM derivative with a fourth redox potential; and (c) mixing the 
fourth oligonucleotide with the fourth ETM derivative to form a fourth 
sequencing probe with a fourth deoxynucleotide triphosphates comprising a 
fourth ETM with a fourth redox potential. The first, second, third and 
fourth deoxynucleotide triphosphates in any of the methods are different. 

USE - The methods and compositions of the present invention are 
useful for electronically detecting nucleic acids, in 

particular the electrochemical sequencing of DNA. The probes can also be 
used to detect target sequences such as the gene for 

non-polyposis colon cancer, the BRCA1 breast cancer gene, the Apo E4 gene 
of Alzheimer's disease, for -viral and bacterial detection, and 
for forensic DNA fingerprinting. 

EXAMPLE - C96 Was added to a solution of CT169 in dichloromethane. 
The mixture was cooled to 0 degreesC and N,N,N'N' -tetraisopropylamino, 
2-cyanoethoxy phosphane was added. The reaction mixture was warmed up to 
room temperature and stirred for 2 hours at room temperature. The mixture 
was diluted in 60 mL of dichloromethane, extracted by waster three times, 
dried over sodium sulfate and concentrated. The crude product was 
purified on a silica gel column packed with 1% TEA in hexane, and eluted 
with 1% TEA and 5-15% ethyl acetate in hexane to yield the desired 
product CT170 as a yellow sticky oil. The product was dissolved in 
acetonitrile, and was filtered through a 0.25 micrometer filter, and then 
was concentrated. (83 pages) 
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AB DERWENT ABSTRACT: 

NOVELTY - A device and method for detecting nucleic acid 
hybridization are provided, thereby cheaply and accurately 
detecting the nucleic acid hybridization without producing noise 
and scattering. 

DETAILED DESCRIPTION - A device for detecting a nucleic 
acid hybridization comprises a nucleic acid chip containing a probe fixed 
multi -array electrode # an electrode board 
with an electrode -connecting portion (5), multiple convex 
lens (8), and a cover containing a solution inlet end and a solution 
outlet end; an electricity supplying device connected to the 
electrode- connecting portion of the nucleic acid chip; a storage 
vessel containing a fine pump (22) connected to the solution inlet end of 
the cover, a buffer solution-storing vessel (18) connected to the pump, a 
transition metal chelate-storing vessel (19), a target 

nucleic acid-storing vessel (20) and an intercalate-storing vessel (21) ; 
and optical fibers (25) effectively transferring light from the multiple 
convex lens and a light detecting device (24) . (1 pages) 
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A method for detection of nucleic acid hybridization using 
immobilized arrays of probes is described. The method uses 
nucleic acid analogs, such as peptide nucleic acids, as the probes 
immobilized on an electrode surface and hybridization is 
detected using a redox reaction that creates an elec. signal that 
can be detected by any of a number of sensitive methods. 
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A procedure for the electrochem. detection of nucleic acid 
hybridization using microarrays immobilized on electrode 
surfaces is described. An electrode, such as a gold-coated 
mica, is used as the surface on which a microarray is immobilized. The 
array is then hybridized with an excess of sample nucleic acids 
and hybridization is detected by measuring changes in redox 
potential using an indicator such as a redox dye or a transition 
metal salt . 
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AB The last few decades have seen tremendous progress in the synthesis of 
functional and structural models of inorg. complexes relating to biol . 
Numerous models of active sites of metallo-enzymes and metallo-drugs have 
been successfully synthesized. In this paper we extend bioinorg. chemical 
with nanotechnol . by chemical coupling of the bio-inspired transition 
-metal model complexes to carbon nanotube based 
electrodes- The ultimate goal here is to create a functional 
model of metallo-enzymes that have elec. addressable metal active sites. 
In preliminary studies, we have used Co based complexes with varying 
ligand compns . for this purpose, as Co is both redox-active and known to 
bind/activate oxygen, in similar manner to oxygenase family of enzymes. 
The complexes are tethered to an array of chemical functional ized 
oxidatively opened carbon nanotubes. Carbon nanotube based 
electrodes are robust, have well-defined geometry and can be 
fabricated in high yield. These properties have also encouraged us to 
probe the use of functionalized carbon nanotubes as electrochem. sensors 
for small mols. like H20, 02, ROOR and NO. This part of the study 
therefore represents a novel and versatile route to sensitive 
detection of trace amts . of these mols. and shows great promise 
for expansion to include various other chemical and biochem. moieties. 
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AB In a combinatorial electrochem. experiment quinine sulfate was used as a pH 
sensitive fluorescing indicator to detect the catalytic activity 
of methanol oxidation catalysts. During electrochem. expts. the surface of 
the electrode- array was monitored with a CCD camera. 
The dependence of the intensity of the fluorescence on the applied 
potential was used as an anal, tool; to study the electrochem. performance 
of Pt based electrocatalysts, for the elect rooxidn. of methanol, in both 
short and long term tests. 

REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 
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AB DERWENT ABSTRACT: 

NOVELTY - Detecting (Ml) target nucleic acid (NA) in sample 
solution (SS) , involves attaching first probe (PI) to solid surface (I), 
contacting (I) with SS, contacting (I) with second semiconductor 
nanoparticle (N2) to which second probe (P2) has been attached, 
contacting (I) with first nanoparticle <N1) to which PI has been 
attached, where Nl has been pre- incubated with NA, and detecting 
presence of Nl and N2 on (I) . 

DETAILED DESCRIPTION - Detecting (Ml) a target nucleic 
acid in a sample solution, where the target nucleic acid comprises a 
first and second end sequence, where one of the end sequences is a 5' end 
sequence and the other end sequence is a 3 ! end sequence, involves: (a) 
attaching a first oligonucleotide probe to a solid surface, where at 
least a portion of the probe is complementary to the first end sequence 
of the target nucleic acid; (b) contacting the solid surface with the 
sample solution, thus allowing the first probe to bind the target nucleic 
acid; (c) providing a second semiconductor nanoparticle to which a second 
oligonucleotide probe has been attached, at least a portion of which is 
complementary to the second end sequence of the target nucleic acid; (d) 
contacting the solid surface with the second nanoparticle, thus allowing 
the second probe to bind the bound target nucleic acid; (e) providing a 
first semiconductor nanoparticle to. which a first oligonucleotide probe 
has been attached, and pre- incubating the first nanoparticle with the 
target nucleic acid, thus allowing the first probe to bind the target 
nucleic acid; (f) contacting the solid surface with the pre-incubated 
first nanoparticle, thus allowing the target nucleic acid bound to the 
first probe to bind the second probe on the second nanoparticle; (g) 
optionally alternately repeating the steps of contacting the solid 
surface with the first and second semiconductor nanoparticles one or more 
times; and (h) detecting the presence of the nanoparticles on 
the solid surface, thus detecting the target nucleic acid. 
INDEPENDENT CLAIMS are also included for the following: (1) fabricating 
(M2) a multi-layered array of semiconductor nanoparticles 
crosslinked by nucleic acid comprises the steps of Ml, where the solid 
support is an electrode, except for the step of 

detecting the presence of the nanoparticles on the solid surface,- 
(2) a semiconductor device (II) comprising a dendritic nanoparticle 
array comprising semiconductor nanoparticles cross-linked by 
nucleic acid chains; (3) a system (III) for identifying a target nucleic 
acid sequence in a sample comprises a biochip comprising a number of 
arrays of functionalized solid surfaces each of which may act as 
transducer, where each of the surfaces has an oligonucleotide probe bound 
to it, where at least a portion of the probe is complementary to a 
different segment of a target nucleic acid sequence, and each of the 
arrays are specific for a different target nucleic acid sequence, 
and semiconductor nanoparticles functionalized with oligonucleotide 
probes, at least a portion of which is complementary to one end sequence 
or the other end sequence of one of the target nucleic acid sequences; 
and (4) a kit (IV) for the detection of a target nucleic acid 
sequence in a sample containing a mixture of nucleic acids comprises a 
functionalized solid surface which acts as a transducer and has a probe 
attached to it, and semiconductor nanoparticles functionalized with 
oligonucleotide probes, at least a portion of which is complementary to 
one end sequence or the other end sequence of the target nucleic acid 
sequence . 

BIOTECHNOLOGY - Preferred Method: In Ml, the nanoparticle comprises 



a semiconducting compound selected from CdS, CdSe, GaAs, PbS and ZnS. The 
nanoparticle comprises the same or different semiconducting compound. The 
nanoparticles are detected optically, photoelectrochemically , 
by fluorescence detection, by light absorbance, or by measuring 
current flow or voltage. The solid surface comprises a glass or polymer 
support. The solid support is an electrode. Ml further 
comprises before detecting the presence of the nanoparticles on 
the solid support, the step of incubating the solid surface with an 
electron mediator capable of binding nucleic acids. The electron mediator 
is an organic compound, a transition metal complex or 
a metallic nanorod. In Ml, the second semiconductor nanoparticle is 
pre- incubated with the target nucleic acid. In M2, the semiconductor 
nanoparticle is a semiconductor nanoparticle electronic circuit 
comprising electron mediator functional ized nucleic acid or comprising 
semiconductor arrays crosslihked by nanometallic rods. The 
method further comprises incubating the electrode with an 
electron mediator or metal capable of binding nucleic acids. Preferred 
System: In (III), the different target nucleic acid sequences are 
sequences of different pathogenic microorganisms, different tissues or 
different individuals, or sequences related to different genetic 
diseases . 

USE - Ml is useful for detecting a target nucleic acid 
such as DNA or RNA in a sample solution (claimed) . 

EXAMPLE - A first oligonucleotide probe e.g., 5 ' -TCTATCCTACGCT- 
(CH2)6-SH-3 ! which was complementary to the 5' end of a target DNA 
(5 ' -AGCGTAGGATAGATATACGGTTCGCGC-3 ' ) , was attached to an Au- 
electrode and the electrode was then interacted with 

the sample solution containing the target DNA. CdS-nanoparticles were 

functional ized with thiolated first and second oligonucleotide probes. 

These two oligonucleotides were complementary to the 5' and 3' ends of 

the target DNA, respectively. Electrode was contacted with the 

second oligonucleotide probe (5 ' -HS- (CH2) 6-GCGCGAACCGTATA-3 1 ) 

functional ized nanoparticles resulting in the binding of the CdS 

nanoparticles to the target DNA bound to the electrode. This 

was termed the first generation of the nanoparticle array. A 

further CdS nanoparticle functional ized with the first oligonucleotide 

probe was pre- incubated with the target DNA so that the target DNA bound 

to some of the probes extending from the nanoparticle. The 

electrode carrying the first nanoparticle generation was 

contacted with the first probe- functional ized and target 

DNA-pre- incubated nanoparticles resulting in the binding of the 

pre-incubated nanoparticles to the first generation nanoparticles. This 

was termed as the second generation of the nanoparticle array- 

Further alternate contacting of the electrode with solutions 

consisting of the second probe functional ized CdS nanoparticles and the 

first probe functional ized CdS-nanoparticles resulted in. an array 

with a controlled number of CdS -nanoparticle generations. The number of 

nanoparticles increased exponentially as a function of the number of 

generations, and formed a dendritic architecture. The fabrication of the 

array was only made possible by the presence of the target DNA. 

In this way, detection of the presence of the nanoparticle 

array was indicative of the presence of the target DNA. (30 

pages) 
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AB The present invention provides a hydrogen sensor including a thin film 

sensor element formed by metal organic CVD (MOCVD) or phys. vapor deposition 
(PVD) , on a micro-hotplate structure. The thin film sensor element 
includes a film of a hydrogen- interactive metal film that reversibly 
interacts with hydrogen to provide a correspondingly altered response 
characteristic, such as optical transmissivity, elec. conductance, elec. 
resistance, elec. capacitance, magneto resistance, photocond., etc., 
•relative to the response characteristic of the film in the absence of 
hydrogen. The hydrogen- interactive metal film may be overcoat ed with a 
thin film hydrogen-permeable barrier layer to protect the 
hydrogen- interactive film from deleterious interaction with nonhydrogen 
species. The hydrogen permeable barrier may comprise species to scavenge 
oxygen and other like species. The hydrogen sensor of the invention may 
be usefully employed for the detection of hydrogen in an 

environment susceptible to the incursion or generation of hydrogen and may 
be conveniently configured as a hand-held apparatus 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Based on the theoretical model for the two-dimensional arrays 
, the dependence of the surface-enhanced Raman scattering (SERS) effect of 
nickel electrode, especially the ordered two-dimensional 
nanowires, on the incident photon energy in the range of 0.6-4.0 eV are 
analyzed, and most of the works are focused on the effect of the shape of 
nano-particles . The theoretical analysis shows that nickel can exhibit 
weak surface-enhanced Raman scattering effect when the surface is 
roughened properly, and the enhancement factor is about 10 (2) -10 (4). 
Compared to the typical highly SERS-active Ag substrate, the SERS of 
nickel does not show the character of surface plasma resonance of the 
metal. The calculated result shows that the lightning-rod effect 
contributes the most to the SERS of Ni nanowires in the EM mechanism. The 
theoretical prediction is in good agreement with. the experimental result 
qualitatively and may be instructive to finding a new method to fabricate 
the SERS-active transition-metal substrate. 
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AB The present invention provides an apparatus and methods for the elec. 
detection of mol . interactions between a probe mol . and a protein 
or peptide target mol., but without requiring the use of electrochem. or 
other reporters to obtain measurable signals. The methods can be used for 
elec. detection of mol. interactions between probe mols. bound 
to defined regions of an array and protein or peptide target 
mols. which are permitted to interact with the probe mols. 
Streptavidin-modif ied porous polyacrylamide hydrogel microelectrodes were 
prepared Biotinylated polyclonal antibodies to Escherichia coli were 
immobilized on the microelectrodes and the sensor was used to 
detect Escherichia coli. 
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AB 
for 



The present invention provides a method and apparatus comprising a platform 

a column-and-row-addressable high-d. biochip array- The apparatus 
can be used as a high-d. biochip array for electronic or 
electrochem. detection of mol. interactions between probe mols. 
bound to defined regions of the array and target mols. exposed 
to the array. 
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AB This invention relates to the elec. detection of mol . 

interactions between biol . mols.. The method generally rely on the mol. 

interactions such as nucleic acid hybridization or protein-protein (for 

example, antigen-antibody) binding reactions done on solid supports using 

arrays of peptides or oligonucleotides for capture binding 

ligands. As a result of these interactions, some electronic property of 

the system changes, and detection is achieved. In a preferred 

embodiment, the methods of the invention utilize AC impedance for the 

detection. In some embodiments, no electrochem. or other label 

moieties are used. In others, electrochem. active (ECA) labels are used 

to detect reactions on hydrogel arrays, including 

genotyping reactions such as the single base extension reaction. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Luminescence-based imaging-f iber oxygen sensors (IFOSs) were utilized 
for the in situ measurement of oxygen consumption from intact perfused 
mouse hearts. IFOSs were fabricated using a technically expedient, 
photoinit iated polymerization reaction whereby an oxygen -sensitive polymer 
matrix was immobilized in a precise location on an imaging fiber* s distal 
face. The oxygen- sensing layer used in this work comprised a 
transition metal complex, Ru (Ph (2)phen) (3) (2+) , 

entrapped in a gas -permeable photopolymerizable siloxane membrane (PS802) . 
The transduction mechanism was based upon the oxygen collisional quenching 
of the ruthenium complex luminescence; detection was performed 
utilizing an epi- fluorescence microscope/charge coupled device imaging 
system. IFOS measurements from working mouse hearts were validated through 
concurrent, blind, ex situ blood gas analyzer (BGA) measurements, The EGA 
and IFOS methodologies were utilized successfully to measure oxygen 
concentrations in aortic and pulmonary artery perfusates from the working 
mouse heart before and after isoproterenol administration. Coupled with 
coronary- flow measurements, these data were used to calculate myocardial 
oxygen consumption. Regression analysis of measurements of myocardial 
oxygen consumption showed that there was a strong correlation between the 
values generated by the EGA sampling and those obtained via in situ IFOS 
methods. To our knowledge, this research represents the first report of in 
situ fiber-optic sensor monitoring of oxygen content from the intact, 
beating mouse heart. 
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OTHER SOURCE (S) : MARPAT 114:160323 

AB A microfabricated biosensor which may be uniformly mass produced comprises 

(a) a base sensor (e.g. an electrochem. transducer); (b) a permselective " 
layer (e.g. a polymer film) optionally containing an ionophore, superimposed 
over at least part of layer (a) and sufficiently thick to pass mols. of 
mol. weight <50 and exclude mols. of mol . weight >120; and (c) a 

biolayer covering at least part of layer (b) . The biolayer comprises (i) 

a bioactive mol. which selectively interacts with an analyte and 

(ii) a support matrix derived from a photof ormable proteinaceous mixture 

and/or a film- forming latex through which the analyte can 

permeate. An electrolyte layer may be interposed between layers (a) and 

(b) . Layer (c) may addnl . be covered by a layer which attenuates 
analyte transport and a photoresist cap. Layer (b) prevents 
electroactive interfering species from undergoing redox reactions at the 
indicator electrode. Methods for conducting assays (e.g. 
immunoassays) using the sensors are described. Thus, the base sensor for 
a glucose sensor comprised an array of unit cells on a Si wafer; 

each unit cell consisted of an Ag/AgCl reference/counter electrode 
and 2 Ir catalytic electrodes prepared by plasma deposition or 
sputtering and standard lithog. techniques including spin-coating with a 

pos . 

photoresist. Layer (b) was prepared by spin-coating an ale. solution of 
N- (2-aminoethyl) -3-aminopropyltrimethoxysilane onto the wafer and baking. 
Layer (c) was prepared from a mixture of fish gelatin and ferric ammonium 
citrate (photoinitiator) to which were added glucose oxidase, crosslinking 
agent (N,N* -methylenebisacrylamide) , and a sugar ale. (to alter the 
porosity) . An attenuation layer contained dimethyls iloxane-bisphenol A 
carbonate copolymer. 
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LI 7 ANSWER 1 OF 7 MEDLINE on STN DUPLICATE 1 

ACCESSION NUMBER: 2005194099 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 15826095 

TITLE: Electrochemical nanofabrication using crystalline protein 

masks . 

AUTHOR: Allred Daniel B; Sarikaya Mehmet; Baneyx Francois; Schwartz 

Daniel T 

CORPORATE SOURCE: Chemical Engineering Department, University of Washington, 

Seattle, Washington 98195-1750, USA. 
SOURCE: Nano Lett, (2005 Apr) 5 (4) 609-13. 

Journal code: 101088070. ISSN: 1530-6984. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00506 

ENTRY DATE: Entered STN: 20050414 

Last Updated on STN: 20050622 
Entered Medline: 20050621 

AB We have developed a simple and robust method to fabricate nanoarrays of 

metals and metal oxides over macroscopic substrates using the crystalline 
surface layer (S-layer) protein of Deinococcus radiodurans as an 
electrodeposition mask. Substrates are coated by adsorption of 
the S-layer from a detergent-stabilized aqueous protein extract, producing 
insulating masks with 2-3 nm diameter solvent-accessible 
openings to the deposition substrate. The coating process can be 
controlled to achieve complete or fractional surface coverage. We 
demonstrate the general "applicability of the technique by forming arrays 
of cuprous oxide (Cu(2)0), Ni, Pt, Pd, and Co exhibiting long-range order 
with the 18 nm hexagonal periodicity of the protein openings. This 
protein-based approach to electrochemical nanofabrication should permit 
the creation of a wide variety of two-dimensional inorganic structures. 
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ACCESSION NUMBER: 2004:111964 SCISEARCH 

THE GENUINE ARTICLE: 764WR 

TITLE: Influence of alkylaminopyridine additives in electrolytes 

on dye-sensitized solar cell performance 
AUTHOR: Kusama H (Reprint) ; Arakawa H 



CORPORATE SOURCE 



COUNTRY OF AUTHOR 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



AB 



Natl Inst AIST, PCRC, AIST Tsukuba Cent 5, 1-1-1 Higashi, 
Tsukuba, Ibaraki 3058565, Japan (Reprint); Natl Inst AIST, 
PCRC, Tsukuba, Ibaraki 3058565, Japan 
Japan 

SOLAR ENERGY MATERIALS AND SOLAR CELLS, (25 JAN 2004) Vol. 
81, No. 1, pp. 87-99. 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM, NETHERLANDS. 
ISSN: 0927-0248. 
Article; Journal 
English 
21 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The influence of alkylaminopyridine additives on the performance of a 
bis (tetrabutylammonium) c is -bis ( thiocyanato) bis (2 , 2 1 -bipyridine-4 - 
carboxylic acid, 4 1 -carboxylate) ruthenium (II) dye-sensitized Ti02 solar, 
cell with an I-/I-3(-) redox electrolyte in acetonitrile was studied. 3 
The current -voltage characteristics were measured for more than 20 
different alkylaminopyridines under AM 1.5 (100 mW/cm(2)). The 
alkylaminopyridine additives tested had varying effects on the performance 
of the cell. All the additives decreased the short circuit photocurrent 
density (J(sc)), but increased the open-circuit photovoltage (V-oc) of the 
solar cell. Molecular orbital calculations imply that the dipole moment of 
the alkylaminopyridine molecules influences the J(sc) of the cell and that 
the size, solvent accessible surface area, and 

ionization energy all affect the V-oc of the cell. The highest V-oc of 
0.88 V was observed in an electrolyte containing 4 -pyrrol idinopyridine, 
which is comparable to the maximum V-oc of 0.9 V for a cell consisting of 
Ti02 electrode and I-/l-3(-) redox system. (C) 2003 Elsevier 
B.V. All rights reserved. 
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HCAPLUS COPYRIGHT 2 005 ACS on STN 
2003:881693 HCAPLUS 
141:102441 

A comparative study of electrochemically and 
f luorometrically addressed molecular reporter groups: 
effects of protein microenvironment 

Trammell, Scott A.; Jhaveri, Sulay D. ; LaBrenz, Steven 
R.; Mauro, J. Matthew 

Center for Bio/Molecular Science and Engineering, Code 
6900, US Naval Research Laboratory, Washington, DC, 
20375, USA 

Biosensors & Bioelectronics (2003), 19(4), 373-382 
CODEN: BBIOE4; ISSN: 0956-5663 

Elsevier Science Ltd. 
Journal 
English 

To probe the effects of protein microenvironment on electrochem. and 
f luorometrically addressed mol . reporter groups, genetically engineered 
apo- cytochrome c peroxidase derivs . W51C, A174C, K243C, and S246C, each 
containing a single cysteine residue, were labeled at identical sites with 

kinds of microenvironment sensitive reporters, either an electrochem. 
active sulfhydryl- reactive reagent, [Ru (II) (NH3) 4(1, 10-phenanthroline-5- 
maleimide) ] (PF6)2 [RuPA4] or a fluorescent 6-acryloyl-2- 
dimethylaminonaphthalene [acrylodan] probe. Two types of sites were 
labeled with each probe based on their predicted solvent accessibilities 
from the known structure for holo- cytochrome c peroxidase. One set of 
sites (K243C and S246C) was selected to be completely solvent exposed, 
while the other two sites (W51C and A174C) were less accessible, residing 
in or near the heme binding site. Spectroscopic properties of the 
fluorescent probe were consistent with predictions for relative solvent 
accessibilities; however, even the less solvent 



AUTHOR ( S ) 



CORPORATE SOURCE 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



accessible probes reported a quite polar environment, suggesting 
that this region of the apo-protein is either substantially solvent 
exposed or undergoes significant dynamic motion. A linear correlation was 
observed between the Xmax of the metal to ligand charge- trans f er 
(MLCT) absorption band of the RuPA4 complex and the acrylodan emission 
maximum for the four labeled apo-protein variants. The same trend occurred 
for the formal potential of RuPA4 vs. the acrylodan emission maximum, with 
the exception of electrochem. probe behavior at position 174, possibly due 
to specific probe-protein interactions. 
REFERENCE COUNT: 28 THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2001:481677 BIOSIS 
DOCUMENT NUMBER: . PREV200100481677 

TITLE: Mutational analysis reveals the importance of a novel 

domain of the GABAA receptor alpha 1 subunit for 
agonist/antagonist binding: 

AUTHOR(S): Newell, J. G. [Reprint author]; Czajkowski, C. [Reprint 

author] 

CORPORATE SOURCE: Department of Physiology, University of Wisconsin, Madison, 

WI, USA 

SOURCE: Society for Neuroscience Abstracts, (2001) Vol. 27, No. 1, 

pp. 85. print. 

Meeting Info. : 31st Annual Meeting of the Society for 
Neuroscience. San Diego, California, USA. November 10-15, 
2001 . 

ISSN: 0190-5295. 
DOCUMENT TYPE: Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LANGUAGE : Engl ish 

ENTRY DATE: Entered STN: 17 Oct 2 001 

Last Updated on STN: 23 Feb 2002 

AB The GABAA receptor agonist /antagonist binding site at the beta-alpha 

subunit interface has been partially defined by site-directed mutagenesis 
and photolabelling studies. Implicated amino acid residues occur within 
clusters that have been arbitrarily designated "loops A-F" . To date, 
amino acid residues from the putative "loop F" of the GABAA R have not 
been implicated in neurotransmitter binding. We have therefore used the 
substituted cysteine accessibility method (SCAM) to probe the P174-D191 
region of the GABAA R alpha 1 subunit in order to evaluate its 
contribution to the formation of the GABA site. Each residue was 
individually mutated to cysteine, expressed with wild-type beta 2 subunits 
in Xenopus oocytes, and examined using the two-electrode voltage 
clamp technique. Wild- type alpha lbeta2 receptors were activated by GABA 
with an apparent affinity of 1.6+-0.5 mu M. Cysteine substitutions within 
the P174-D191 region of the alpha 1 subunit .were well tolerated and 
produced moderate rightward shifts in the concentration-response curves 
for GABA with no reduction in the maximum amplitude of the current. 
Modification of engineered cysteine residues by methanethiosulf onate 
compounds revealed that several rjesidues within this region are found 
within a solvent accessible domain of the protein. 

Protection of amino acid residues from derivitization by co-application of 
MTSEA-biotin and GABA/muscimol or SR95531 suggests that they play a role 
in the formation of the agonist/antagonist binding site. 
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TITLE: Resonance Raman and surface-enhanced resonance Raman 

studies of polymer-modified electrodes which 
mimic heme enzymes 



AUTHOR : 



CORPORATE SOURCE: 

COUNTRY OF AUTHOR 
SOURCE : 



DOCUMENT TYPE: 
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AB 



Bell S E J (Reprint) ; Devenney M D; Grimshaw J; Hara S; 
Rice J H; TrochaGrimshaw J 

QUEENS UNIV BELFAST, SCH CHEM, BELFAST BT9 SAG, ANTRIM, 
NORTH IRELAND (Reprint) 
NORTH IRELAND 

JOURNAL OF THE CHEMICAL SOCIETY -FARADAY TRANSACTIONS, (7 
OCT 1998) Vol. 94, No. 19, pp. 2955-2960. 
Publisher: ROYAL SOC CHEMISTRY, THOMAS GRAHAM HOUSE, 
SCIENCE PARK, MILTON ROAD, CAMBRIDGE CB4 4WF, CAMBS, 
ENGLAND . 

ISSN: 0956-5000. 
Article; Journal 
PHYS 
English 
39 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Iron-5 , 10, 15 , 20-tetraphenylporphyrin (FeTPP) has been incorporated into 
films of a coordinating hydrogel polymer support medium, 

poly (gamma-ethyl -L-glutamate) (PEG) functionalised with imidazole pendant 
arms (PEG-Im) , and studied in situ on silver electrodes using a 
combination of both resonance Raman (RR) and surface-enhanced resonance 
Raman (SERR) spectroscopy. The SERR spectra give information on the 
portion of the film close to the electrode surface while RR 
spectra probe the ' 'bulk' ' of the film. At open-circuit potentials the RR 
spectra are characteristic of the expected low-spin Fe-III(TPP) (PEG-Im), 
complex formed by axial ligation but the SERR spectra show that, at the 
electrode surface, the complex is composed primarily of 

Fe-III(TPP) (PEG-Im) . The reasons for the difference have been investigated 
by systematic RR and SERR studies of both PEG-Im and a more inert polymer 
support based on simple PEG, which does not carry any potentially ligating 
imidazole pendant arms. On application of a reducing potential (-4 00 mV 
vs. SSCE) only partial reduction is observed at the surface of the PEG-Im 
films. However, RR spectra of the reduced films show complete and 
reversible conversion to the expected Fe-II(TPP) (PEG-Im), complexes so 
that the low electrochemical activity near the surface does not prevent 
efficient electron transport from the electrode surface right 
through the thickness of the doped polymer layer. There are striking 
similarities between the properties of this model system, which contains 
multiple randomly oriented iron porphyrins which are bis-axially 
coordinated by imidazoles in a' solvent accessible 
poly(amino acid) matrix, and those of cytochrome c(3), which is a 
tetraheme protein of low molecular weight. In cyt c(3) the Fe-III hemes, 
which are bis -coordinated by histidine residues, lie close to each other 
and again show efficient inter-heme electron transfer. The structure of 
the synthetic PEG-Im film model appears to be sufficiently close in 
structure to the enzyme that it also reproduces the main features of its 
behaviour . 
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81159983 MEDLINE 
PubMed ID: 7213343 

Degradation of protein disulphide bonds in dilute alkali 
Florence T M 

Biochemical journal, (1980 Sep 1) 189 (3) 507-20. 

Journal code: 2984726R. ISSN: 0264-6021. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
198105 

Entered STN: 19900316 

Last Updated on STN: 19970203 
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AB The degradation of S--S bonds in 0 . 2 M-NaOH at 25 degrees C was studied 
for a series of proteins and simple aliphatic disulphide compounds, by 
using cathodic stripping voltammetry, ion-selective-electrode 
potent iometry, spectrophotometry and ultrafiltration. The disulphide 
bonds that dissociated in 0.2 M-NaOH were usually those that are 
solvent accessible and that can be reduced by mild 

chemical reductants. Some unexpected differences were found between 
similar proteins, both in the number of S--S bonds dissociated and in 
their rates of decomposition. Chymotrypsin has one S--S bond attacked, 
whereas chymotrypsinogen and trypsinogen have two. Ribonuclease A has two 
S--S bonds dissociated, but ribonuclease S and S-protein have three. 
Denaturation in 6 M-guanidine hydrochloride before alkaline digestion 
caused the loss of an additional S--S bond in ribonuclease A and insulin, 
and increased the rate of dissociation of the S--S bonds of some other 
proteins. The initial product of S--S bond dissociation in dilute alkali 
is believed to be a persulphide intermediate formed by a beta-elimination 
reaction. This intermediate is in mobile equilibrium with bisulphide ion, 
HS-, and decomposes at a mercury electrode or in acid solution 
to yield a stoichiometric amount of sulphide. Rate constants and 
equilibrium constants were measured for the equilibria between HS- and the 
intermediates involved in the alkaline dissociation of several proteins. 
Elemental sulphur was not detected in any of the protein digests. It is 
suggested that formation of HS- from a persulphide intermediate involves a 
hydrolysis reaction to yield a sulphenic acid derivative. The small 
polypeptides glutathione and oxytocin gave only a low yield of 
persulphide, and their alkaline decomposition must proceed by a mechanism 
different from that of the proteins. 
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ACCESSION NUMBER: 1979:182552 HCAPLUS 

DOCUMENT NUMBER: 90:182552 

TITLE: Cathodic stripping voltammetry. Part II. Study of 

the release of inorganic sulfide from proteins during 
denaturation in alkaline media 

AUTHOR (S) : Florence, T. M . 

CORPORATE SOURCE: . Anal. Chem. Sect., Aust . At. Energy Comm. Res. 

Establ . , Lucas Heights, Australia 
SOURCE: Journal of Electroanalytical Chemistry and Interfacial 

Electrochemistry (1979), 97(2), 237-55 

CODEN: JEIEBC; ISSN: 0022-0728 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The concentration of inorg. HS1- liberated from a wide range of proteins 
denatured in 0.2M NaOH at 25° was measured by direct cathodic 
stripping voltammetry (CSV) as well as by ion-selective electrode 
potentiometry and CSV after separation of the H2S by an isothermal 
microdif fusion technique. The HS1- produced in 0.2M NaOH was equivalent to 
the number of protein SS bridges broken, and by using several model 

proteins, 

it was shown that only surface, or solvent-accessible 

SS bonds are attacked. The reaction obeyed Ist-order kinetics, and the 
rate was proportional to OH- concentration Some simple SS compds . also were 
studied, and possible reaction mechanisms for the formation of HS1- are 
discussed. Normal and cancerous blood serum samples were analyzed by CSV 
measurement of the SS released in alkali, both before and after separation 

of 

the albumin and globulin by precipitation and gel -permeation chromatog. 
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GA The Genuine Article (R) Number: WN851 

TI Organometallic and coordination chemistry on phosphazenes .3. 
Synthesis, characterization, and electrochemical behavior of 
transition metal-cinnamonitrile cyclophosphazene 
derivatives 

AU Gleria M (Reprint) ; Bertani R; Facchin G; Noe F; Michelin R A; Mozzon M; 
Pombeiro A J L; daSilva M F C G; Machado I L F 
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SO JOURNAL OF INORGANIC AND ORGANOMETALLIC POLYMERS, (SEP 1996) Vol. .6, No. 
3, pp. 145-170. 
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DT Article; Journal 
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REC Reference Count: 42 

AB Hexakis (4- formylphenoxy) cyclophosphazene (1) reacts with six 



cc 

ST 



STP 



RE 



equivalents of cyanomethylenctriphenylphosphorane to give 
hexakis (4 -cinnamonitrile) cyclotriphosphazene bearing 12 functional groups 
(six nitriles and six olefins) able to coordinate up to 12 metals. In this 
way a series of polynuclear phosphazene metal derivatives (8-12) was 
prepared with different transition metals and in 

different oxidation states, Pt(0), Pt(II), and Rh(I). The analogous 
cinnamonitrile derivatives (3-7) were prepared and used as models for the 
characterization of corresponding phosphazene compounds. The redox 
properties of the complexes 3-5 and 8-10 as well as of the Free 
cinnamonitrile 2 and the free substituted cyclophosphazene 1 have been 
investigated by cyclic voltammetry (CV) and controlled potential 
electrolysis (CPE) in aprotic media (THF, CH2C12, or NCMe/0.2 M 
[NBu(4)] [BF4] ) , at Pt electrodes. Cathodic processes have been 
detected only when the unsaturated C=C bond of the cinnamonitrile 
group is uncoordinated; hence, for compounds 1 # 4, and 9, they are 
irreversible, occur at potentials E(p) (red) ca . -1.3 to ca . -1.9 V vs SCE, 
which are less cathodic than that exhibited by the tier cinnamonitrile (2; 
E(p) (red) ca. -2.0 V vs SCE), and are believed to be centered at the 
electron-acceptor empty pi* (C=C) orbital of each of the cinnamonitrile 
groups present in the molecule. Anodic processes are displayed only by 
complexes 3, 5, 8 and 10 with at least one Pt(0) site; they are 
irreversible, conceivable centered at such a metal center, and occur at 
potentials (E(p) (ox) ca. -1.2 V vs SCE) which are dependent on the 
electronic effects of the ligands, in particular the strong 
electron-withdrawing ability of the cyclophosphazene group. Complex 10 
undergoes dissociation in NCMe to form 9 and possibly solvated 
[Pt(PPh(3)) (2)] species which adsorb at the electrode surface. 
No evidence for any redox process centered at the phosphazene ring has 
been found . 

POLYMER SCIENCE 

Author Keywords: phosphazenes ; coordination chemistry; 
synthesis; electrochemical behavior; transition metal; 
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ACCESSION NUMBER: 2005:496609 SCISEARCH 

THE GENUINE ARTICLE: 923 KF 

TITLE: Study of peptide on-line complexation with 

transition-metal ions generated from 
sacrificial electrodes in thin-chip polymer 
microsprays 

AUTHOR: Rohner T C; Girault H H (Reprint) 

CORPORATE SOURCE: Ecole Polytech Fed Lausanne, Lab Electrochim Phys & 

Analyt, CH-1015 Lausanne, Switzerland (Reprint)- 



DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



AB 



COUNTRY OF AUTHOR: Switzerland 

SOURCE: RAPID COMMUNICATIONS IN MASS SPECTROMETRY, {MAR 2005) Vol. 

19, No. 9, pp. 1183-1190. 

Publisher: JOHN WILEY & SONS LTD, THE ATRIUM, SOUTHERN 
GATE, CHICHESTER P019 8SQ, W SUSSEX, ENGLAND. 
ISSN: 0951-4198.. 
Article; Journal 
English 
42 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
A miniaturized polymer electrospray-type interface is used to study 
metal-ion chelation with model peptides.. Taking advantage of the intrinsic 
electrochemical behavior of electrospray, a sacrificial electrode 
is used to generate at the same time electrospray and transition 
-metal ions coming from the anodic dissolution of the 
electrode. The microspray interface provides enhanced mass 
transport due to its small dimensions, increasing the yield of possible 
reactions, in particular complex formation. Transition- 
metal electrodes, e.g. copper, zinc, nickel, iron and 

silver, are used to obtain on-line complexation with model peptides. It is 
demonstrated that the use of in-reservoir sacrificial electrodes 
is an efficient way to generate metal ions in order to form and study 
complexes with peptides, avoiding the addition of metallic salts. 
Copyright &COPY ; 2005 John Wiley & Sons, Ltd. 
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41 BIOTECHDS COPYRIGHT 2005 THE THOMSON CORP. on STN 
2 004-16412 BIOTECHDS 
New transition metal complexes with 
(pyridyl) imidazole ligands useful as redox 
mediators in electrochemical sensing applications e.g. 
electrochemical sensing of glucose; 

redox enzyme electrode, electrooxidation and 
electroreduction for biosensor construction 

MAO F; HELLER A 



US 2001-290537 11 May 2001 



MAO F; HELLER A 
US 2004099529 27 May 2004 
US 2003-714835 14 Nov 2003 
US 2003-714835 14 Nov 2003 
Patent 
English 

WPI: 2004-419157 [39] 
DERWENT ABSTRACT: 
NOVELTY - Transition metal complexes with 
(pyridyl) imidazole ligands are new. 

DETAILED DESCRIPTION - Transition metal 
complexes of formula (I) with (pyridyl) imidazole ligands are 
new. c = -1 - 5; d= 0-5; X = counter ion; M = cobalt, iron, osmium, 
ruthenium or vanadium; LI = optionally substituted heterocyclic nitrogen 
containing ligand; L2 = negatively charged ligand; L 
and L 1 = group of formula (II); R'l = alkyl, alkenyl or aryl (all 
optionally substituted); Ra-Rd, R'3 and R'4 = alkoxycarbonyl , 
alkylaminocarbonyl , dialkylaminocarbonyl , alkoxy, alkylamino, 
dialkylamino, alkanoylamino, arylcarboxamido, hydrazine alkylhydrazino, 
hydroxy 1 amino, alkoxylamino, alkylthio, alkenyl, aryl or alkyl (all 
optionally substituted), H, halo, N02, CN, C02H, S03H, NHNH2, SH, OH or 
NH2; and R'3+R'4 and Rc+Rd = 5- or 6-membered ring. An INDEPENDENT CLAIM 
is included for a sensor comprising a working electrode, a 
counter electrode and a redox mediator of formula (I) that is 
disposed proximate to the working electrode. 

USE - As redox mediators in electrochemical sensing applications 
e.g. electrochemical sensing of glucose, important in the treatment of 
diabetes. Also used as a redox mediator in combination with a redox 
enzyme to electrooxidize or electroreduce the analyte or a 



compound derived from the analyte. 

ADVANTAGE - The complexes are stable and are able to operate in a 
range of redox potentials at which electrochemical activity of 
interfering species is minimized' and good kinetic activity is maintained. 
The complexes can enable accurate, reproducible and quick or continuous 
assays . 

EXAMPLE - 1 -Methyl -2- (2-pyridyl) imidazole (3.4 g) and ammonium 
hexahloroosmiate (IV) (4.7 g) were combined with anhydrous ethylene 
glycol (86 ml) . The mixture was degassed with nitrogen for 15 minutes. 
The mixture was stirred and heated at 130 degreesC for 2 hours and then 
at 140 degreesC for 28 hours to give solution (A) . Sodium hydrosulfite 
(85 %, 9.31 g) was added to the degassed deionized water under nitrogen 
and degassing was continued for 10 - 15 minutes at below 5 degreesC to 
give solution (B) . Then solution (A) was added to the solution (B) under 
rapid stirring for 0.5 hours. After worked-up, osmium 

bis (1-methyl -2- (2-pyridyl) imidazole) dichloride (C) (5.6 g) was obtained. 
To (C) (3.1 g) , anhydrous ethanol (11) was added under nitrogen and 
heated to reflux. To this solution 1-methyl imidazole (0.43 ml) was added 
and the reflux was continued. After worked-up, ( osmium ( 1 -methyl - 2 - ( 2 - 
pyridyl) imidazole) 2 (1-methylimidazole) CI) 2+ 2C1- (2.4 g) was obtained. (23 
pages) 
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ACCESSION NUMBER: 2004:1075816 SCISEARCH 

THE GENUINE ARTICLE: 8 7 SWF 

TITLE: Synthesis, photophysical characterisation and metal ion 

binding properties of new ligands containing 
anthracene chromophores 

AUTHOR: Bolletta F; Andrea G; Montalti M; Prodi L (Reprint) ; 

.Romano S; Zaccheroni N; Canovese L; Chessa G; Santo C; 
Visentin F 

CORPORATE SOURCE: Univ Bologna, Dipartimento Chim G Ciamician, Via Selmi 2, 

1-40126 Bologna, Italy (Reprint); Univ Bologna, 
Dipartimento Chim G Ciamician, 1-40126 Bologna, Italy; 
Univ Venice, Dipartimento Chim, 1-30123 Venice, Italy 

COUNTRY OF AUTHOR: Italy 

SOURCE: INORGANICA CHIMICA ACTA, (15 NOV'2004) Vol. 357, No. 14, 

pp. 4078-4084. 

Publisher: ELSEVIER SCIENCE SA, PO BOX 564, 1001 LAUSANNE, 

SWITZERLAND. 

ISSN: 0020-1693. 

DOCUMENT TYPE: Article; Journal 

LANGUAGE : Engl i sh 

REFERENCE COUNT: 23 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Two new fluorescent chemosensors for heavy metal ions have been 

synthesised and their photophysical properties have been investigated. 
They present a pyridyl -thioether-based binding site and the anthracene 
moiety as a chromophore. In the experimental conditions used, no evidence 
is found for the formation of complexes with Pb2+ Zn2+ Cd2+, and Ag+ ions. 
On the contrary, in acetonitrile solutions both ligands strongly 
bind Cu2 + and Hg2+ cations according to a 1 : 1 and a 1:2 (metal: 
ligand) stoichiometry . In these complexes, the intense 
luminescence typical of anthracene derivatives is almost completely 
quenched and this phenomenon can be mainly attributed to an intraligand 
electron transfer process from the anthracene chromophore to the complexed 
pyridine. These results are of interest for the development of new 
chemosensors for the design of efficient electronic tongues for the 
detection of transition metal ions. (C) 2004 
Elsevier B.V. All rights reserved. 
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ACCESSION NUMBER: 2004:676198 SCISEARCH 

THE GENUINE ARTICLE: 839XL 

TITLE: Electrochemistry of transition metal 

complex catalysts - Part 10. Intra- and intermolecular 
electrochemically activated C-H addition to the central 
metal atom of a P-C-P-pincer iridium complex 
Novak F; Speiser B (Reprint) ; Mohammad HAY; Mayer H A 
Univ Tubingen, Inst Organ Chem, Auf Morgenstelle 18, 
D-72076 Tubingen, Germany (Reprint) ; Univ Tubingen, Inst 
Organ Chem, D-72076 Tubingen, Germany; Univ Tubingen, Inst 
Anorgan Chem, D-72 076 Tubingen, Germany 
Germany 

ELECTROCHIMICA ACTA, (15 SEP 2004) Vol. 49, No. 22-23, pp. 
3841-3853 . 

Publisher: PERGAMON- ELSEVIER SCIENCE LTD, THE BOULEVARD, 
LANGFORD LANE, KIDLINGTON, OXFORD 0X5 1GB, ENGLAND . 
ISSN: 0013-4686. 
Article; Journal 
English 
42 

♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The electrochemical properties of a promising catalyst for C-H bond 
activation are investigated. This P-C-P-pincer complex of iridium exhibits 
an intramolecular C-H oxidative addition at room temperature, which 
becomes enhanced upon oxidation. The reaction product is detected 
by cyclic voltammetry. Mechanistic, kinetic, and thermodynamic .information 
is extracted from experiments in combination with digital simulation. 
Multicycle voltammograms and voltammograms of mixtures consistently 
suggest an extended square scheme as the electrode reaction 
mechanism. The unsubstituted parent compound shows a more complex redox 
behavior including a coupled ECE sequence. Intermolecular C-H activation 
by reaction of the complex in the presence of cyclooctane is indicated by 
characteristic changes in the cyclic voltammograms. (C) 2004 Elsevier Ltd. 
All rights reserved. 
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2 003-22625 BIOTECHDS 
Modifying electrode surface by 

electrodepositing redox polymers comprising a complex 
of transition metal, first ligand 

of the complex, and second ligand, to form a redox 
polymer film on a portion of electrode surface; 

DNA or enzyme immobilization on surface support and 
electrode for biosensor or DNA biosensor 
construction 
HELLER A; GAO Z; DEQUAIRE M 
THERASENSE INC 
WO 2003025257 27 Mar 2003 
WO 2002-US30105 20 Sep 2002 

US 2002-251513 19 Sep 2002; US 2001-324078 21 Sep 2001 
Patent 
English 

WPI: 2003-617858 [58] 
DERWENT ABSTRACT: 

NOVELTY - Modifying an electrode surface (ES) 
providing ES, providing redox polymers at the 
comprising a complex of a transition metal, a 
ligand of the complex, and a second ligand, the redox 

polymer providing sufficient complex which centers at a portion of ES for 
electrodeposition of polymers, and electrodepositing 
redox polymers to form redox polymer film on a portion of ES. 
DETAILED DESCRIPTION - Modifying an electrode surface, 



AUTHOR : 

PATENT ASSIGNEE: 
PATENT INFO: 
APPLICATION INFO 
PRIORITY INFO: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE: 
AB 



involves 
ES, each redox 
first 



polymer 



comprises providing an electrode surface, providing redox 
polymers at the electrode surface, each redox polymer 
comprising a complex of a transition metal (92), a 
first ligand of the complex, and a second ligand, the 

redox polymer providing sufficient complex centers at a portion of the 

electrode surface for electrodeposition of the redox 

polymers, and electrodepositing the redox polymers to form a 

redox polymer film (94) on at least the portion of the electrode 

surface by application of a potential or a cycle of varied potential, the 

electrodepositing comprising coordinative crossl inking of the 

first ligand of a first redox polymer with the second 

ligand of the first redox polymer or the second ligand 

of the second redox polymer. 

USE - The method is useful for modifying electrode surface 
which is useful as an electrochemical biosensors for sensing chemical and 
biological molecules such as DNA-containing molecules, in chemical and 
biochemical assays, particularly enzyme-amplified amperometric assays. 
The biosensor is useful for monitoring, detecting or measuring 
various analytes in sample of interest, and for 
detecting presence of oligonucleotide sequence in sample and/or 
quantifying the sequences. 

EXAMPLE - An electron-conducting redox polymer PAA-PVP-Os (7:1 
copolymer of acrylamide and 1-vinylimidazole, the imidazole functions 
complexed with (Os (4 , 4 ' -dimethyl -bpy2) CI) (+/2+) ) , was synthesized by 
dissolving acrylamide (2.3 g) and 4-vinylpyridine (0.5 ml) in a solution 
having 1:1 volumetric ratio of acetone and water. The resulting solution 
was re-aerated by bubbling with argon for 30 minutes. Ammonium persulfate 
(55 mg) and N, N, N ' , N 1 -tetramethyl - ethylenediamine (60 microliters) in 
water (10 ml) were then added to the solution, which was then degassed 
for 10 minutes. The solution was then stirred at 40 degrees C for 13 
hours, then poured into acetone (800 ml) and stirred. The solvent was 
evaporated and the residue was added to more acetone (800 ml) . The 
precipitate was collected, washed with acetone, and dried overnight under 
vacuum at room temperature. The resulting PAA-PVP (120 mg) was then 
refluxed with Os(bpy)2C12 (109 mg) in ethylene glycol (15 ml) for 2 
hours. The Os -complexed copolymer, PAA-PVP-Os, was precipitated in ether, 
re-dissolyed in de-ionized water, and purified. The redox polymer film 
(PAA-PVl-Os) and a single-stranded capture sequence, CI 
( TTTTTTTTTTTTGGGGGGGGGGGGGAGCAAAGGTATTAACTTTACTCCC ) , in a 15:1 weight 
ratio, were co-electrodeposited on 3 . 6 mm-diameter 
screen-printed carbon electrodes (SPEs) , and the resulting 
films (PAA-PVI -Os-Cl) were then hybridized with an enzyme- labeled (horse 
radish peroxidase (HRP) -labeled) was detected at 5 nM, 

corresponding to 125 femtomoles of Dl (TTTTTTTTTTTGGGAGTAAAGTTAATACCTTTGC 
TCCCCCCCCCCCC) , in a 25 microliters droplet. Upon exposure to hydrogen 
peroxide, the HRP-labeled Dl was detected at 5 nM, 

corresponding to 125 femtomoles of Dl in the 25 microliters droplet, with 
a signal to noise ratio of 6. Sandwich-type amperometric assays of 
oligonucleotides was performed using the above electrodeposited 
, mass-manufacturable carbon electrodes- (65 pages) 
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2003 : 202907 HCAPLUS 
138:201309 

Bioelectronic sensors and methods of using same in 
analyte detection 

Hellinga, Homme W.; Conrad, David W.; Benson, David E 

Duke University, USA 

PCT Int. Appl . , 38 pp. 

CODEN: PIXXD2 

Patent 

English 
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US 2003129622 
EP 1421371 

R: AT, BE, 
IE, SI, 
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PRIORITY APPLN. INFO 



CH, 
LT, 



AA 20030313 
Al 20030710 
Al 20040526 
DE, DK, ES, FR, 
LV, FI, RO, MK, 
T2 20050120 



CA 2002-2457964 
US 2002-229286 
EP 2002-773249 
GB, GR, IT, LI, LU, 
CY, AL, TR, BG, CZ, 
JP 2003-525280 
US 2001-315036P 



20020828 
20020828 
20020828 

NL, SE, MC, PT, 

EE, SK 

20020828 
P 20010828 
W 20020828 



WO 2002-US27279 

AB The present invention relates, in general, to biosensors and, in 

particular, to bioelectronic sensors comprising a macromol . immobilized on 
an electrode surface so that a redox cofactor that is 

site-specifically attached to the surface of the macromol. is between the 
macromol. and electrode surface ligand-mediated 

conformational changes alter the geometry of interaction between the redox 
cofactor and the electrode surface resulting in a change in 
electronic coupling between the cofactor and electrode. 
Diagrams describing the apparatus assembly and operation are given. 
REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Method and kit for displacement assays that 

detect ligate-ligand association 

events especially nucleic acid hybridization 

Hartwich, Gerhard; Frischmann, Peter; Haker, Ute; 

Wieder, Herbert 

Friz Biochem GmbH, Germany 

PCT Int. Appl . , 57 pp. 

CODEN: PIXXD2 

Patent 
German 
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PATENT NO. 



KIND DATE 



WO 2003019194 
WO 2003019194 

W: AU, BR, 
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WO 2003018834 
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CA, 
CH, 
TR 
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IL, JP, RU, 
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APPLICATION NO. 



DATE 



WO 2002-DE1269 



20020406 



US, 
FI, 



ZA 
FR, 



GB, GR, IE, IT, LU, MC, NL, 
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WO 2002-DE3122 



20010825 
20020826 



W: AU, BR, CA, CN, IL, JP, RU, US, ZA 



20030220 
20010825 
20020406 



RW: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI , FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, SK, TR 
DE 10307402 Al 20040909 DE 2003-10307402 

PRIORITY APPLN. INFO.: DE 2001-10141691 A 

WO 2002-DE1269 W 

AB The invention relates to a method for detecting ligate- 

ligand association events, comprising the following steps: provision 

of a modified surface, whereby the modification consists in the binding of 

at least one kind of ligate; provision of signal -ligands; 

provision of a sample containing ligands; bringing a defined amount of 

signal -ligands into contact with the modified surface and 

bringing the sample into contact with the modified surface; 

detecting the signal -ligands, in addition to comparing the 

values obtained from the detection of the signal -ligands 

to the reference values. Thus oligonucleotide ligates were bound to 

surface-treated gold electrodes; signal nucleotide 

ligands were complementary to ligate oligonucleotides; they were 

smaller than the ligate nucleotides and were redox- labeled with 

f errocene-carboxylic acid. After reaction of ligate and signal 

ligand reference chronocoulometric data were measured. Signal 

ligands were either washed away or the ligate- ligand 

associate was directly reacted with the sample ligand; the 

hybridization was quantified by applying again the signal ligands 

and measuring the current that corresponded to the signal ligands 

that occupied the non-hybridized ligate sites. Alternativelly labeled 

single stranded DNA binding proteins are used as signal ligands. 

An other alternative includes the fluorometric detection of the 

association; in an example ligates were bound to glass fibers and 

fluorescent 

labeled signal ligands were used. The displacement assays are 

used in conjunction with low d. DNA and protein chips, e.g. for Point of 

Care systems. 
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Electrochemical detection of nucleic acid 
hybridization using probe arrays immobilized on 

electrodes 

Hartwich, Gerhard 

Friz Biochem GmbH, Germany 

Ger . Of fen. , 8 pp. 

CODEN: GWXXBX 

Patent ' 

German 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



DE 10212958 
PRIORITY APPLN. INFO. 
AB 



Al 



20031009 



20020322 
20020322 



DE 2002-10212958 
DE 2002-10212958 
A procedure for the electrochem. detection of nucleic acid 
hybridization using microarrays immobilized on electrode 
surfaces is described. An electrode/ such as a gold-coated 
mica, is used as the surface on which a microarray is immobilized. The 
array is then hybridized with an excess of sample nucleic acids and 
hybridization is detected by measuring changes in redox 
potential using an indicator such as a redox dye or a transition 
metal salt. 

REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 
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17 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The redox* chemistry of Ir tripod-type tri -phosphine complexes in 
dichloromethane is investigated by cyclic voltammetry, hold-ramp 
experiments, and preparative electrolysis at Pt electrodes. 
Products are identified by spectroscopic data, as well as EDX and EXAFS 
results. Complexes with the Ir central atom in the oxidation states +1, 
+11 and +11 I are detected and several follow-up reactions are 
possible from those. Most of the intermediates and products are 
characterized. In particular, experiments in the presence of CO contribute 
to the assignment of peaks in the cyclic voltammograms . The experimental 
results for the individual steps are summarized in a comprehensive redox 
reaction mechanism (mesh scheme) for which most steps are characterized by 
redox potentials. (C) 2003 Elsevier Science Ltd. All rights reserved. 
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TYPE: Conference; Meeting Abstract 

English 

The last few decades have seen tremendous progress in the synthesis of 
functional and structural models of inorg. complexes relating to biol . 
Numerous models of active sites of metallo-enzymes and metallo-drugs have 
been successfully synthesized. In this paper we extend bioinorg. chemical 
with nanotechnol . by chemical coupling of the bio-inspired transition 
-metal model complexes to carbon nanotube based 
electrodes. The ultimate goal here is to create a functional 
model of metallo-enzymes that have elec. addressable metal active sites. 



In preliminary studies, we have used Co based complexes with varying 

ligand compns . for this purpose, as Co is both redox-active and 

known to bind/activate oxygen, in similar manner to oxygenase family of 

enzymes. The complexes are tethered to an array of chemical functionalized 

oxidatively opened carbon nanotubes. Carbon nanotube based 

electrodes are robust, have well-defined geometry and can be 

fabricated in high yield. These properties have also encouraged us to 

probe the use of functionalized carbon nanotubes as electrochem. sensors 

for small mols. like H20, 02, ROOR and NO. This part of the study 

therefore represents a novel and versatile route to sensitive 

detection of trace amts. of these mols. and shows great promise 

for expansion to include various other chemical and biochem. moieties. 
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AB An electrode for detecting interactions between 

members of a binding pair, which electrode has been modified by 

formation of a non- conductive self -assembled monolayer, and a method of 

detecting biomolecules , such as nucleic acids or other targets, 

including receptors, ligands, antigens or antibodies, utilizing 

such an electrode. When contacted with a target nucleic acid, 

an oligonucleotide probe coupled to the self -assembled monolayer reacts 

with the target nucleic acid form a hybridized nucleic acid on the 

modified electrode surface. The hybridized nucleic acid is 

reacted with a transition metal complex capable of 

oxidizing a preselected base in the hybridized nucleic acid in an 

oxidation-reduction reaction, the oxidation-reduction reaction is 

detected, and the presence or absence of the nucleic acid is 

determined from the detected oxidation-reduction reaction. 
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disease diagnosis 
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DOCUMENT TYPE: Patent 



LANGUAGE : Engl ish 

OTHER SOURCE: WPI : 2003-027991 [02] 

AB DERWENT ABSTRACT: 

NOVELTY - A composition (I) comprising a single- stranded nucleic acid 
containing at least one electron donor moiety and at least one electron 
acceptor moiety, where the electron donor moiety and the electron 
acceptor moiety are covalently attached to nucleic acid, or to at least 
one of the electron donor and electron acceptor moiety attached to a 
polydentate nucleoside, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) a nucleoside (phosphoramidite) (II) containing a 
covalently attached polydentate ligand, the ligand 

attached at the 2* or 3' position of the nucleoside; and (2) making (M) a 
nucleic acid with an electron transfer moiety via a polydentate 
ligand, involves forming a nucleic acid from phosphoramidite 
nucleosides, at least one which comprises a polydentate ligand 
attached to the ribose of the nucleoside. 

WIDER DISCLOSURE - Also disclosed are oligonucleotides comprising at 
least one nucleoside, covalently attached to a solid support. 

BIOTECHNOLOGY - Preferred Composition: In (I), the other electron 
donor and the acceptor moieties is an electrode, or one 

electron donor and electron acceptor moiety is an organic electron donor 

or acceptor . Preferred Nucleoside: (II) further comprises a 

transition metal chelated to the polydentate 

nucleoside. Preferred Method: The polydentate ligand further 

comprises a bound transition metal- 

USE - (I) is useful for detecting a target sequence in a 
nucleic acid sample, by applying a first input signal to a hybridization 
complex comprising the target sequence, which if present, is hybridized 
to at least one single stranded nucleic acid, where the hybridization 
complex has a covalently attached electron donor and acceptor moiety, 
where at least one of the electron donor acceptor moieties are attached 
to a polydentate nucleoside, and detecting electron transfer 
between the electron donor and acceptor moieties in the hybridization 
complex as an indicator of the presence or absence of the target 
sequence. The single stranded nucleic acid comprises the electron donor 
moiety and the electron acceptor moiety, and the target sequence 
comprises the electron donor moiety. Both of the electron donor and 
acceptor moieties are attached by polydentate nucleosides (claimed) . (I) 
is useful to detect mismatches in a complementary target 
sequence. The single stranded nucleic acids are useful as a labeled gene 
probe in molecular biology and in diagnostic medicine and also in- 
automated gene probe assays and in field testing. 

EXAMPLE - Synthesis of a polydentate nucleoside was as follows: 
2 1 -aminouridine (10 mmol) and pyridine -2 -carboxyaldehyde (11 mmol) were 
heated to reflux in absolute ethanol until thin layer chromatography 
(TLC) showed complete conversion of aminouridine to the less-polar 
product. The solvent was evaporated, the residue dissolved in methanol, 
and 11 mmol sodium borohydride added with vigorous stirring. When 
hydrogen evolution subsided, the mixture was heated to reflux for 2 hour 
and the solvent was evaporated. The residue was dissolved in water and 
purified by cat ion -exchange chromatography on Dowex AG-50 using 2 M 
ammonia as eluent . (40 pages) 
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AB The invention provides an apparatus and method for detection of a 

target mol . The apparatus includes a probe labeled with a transition 

metal- ligand complex that hybridizes with the target to 

form an initial complex, a metal ion for doping the initial complex and 

forming a final complex, and a potential means 'for providing a potential 

to the final complex to produce a detectable signal indicating 

the presence of the target after redox reaction. The method of the 

invention teaches the steps of hybridizing a probe with an attached label 

to the target to produce an initial complex, adding a metal ion to the 

initial complex to form a final complex and applying a potential to the 

final complex to produce a measurable signal. 
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AB The invention concerns a method of detecting binding 

interactions and target mols., such as proteins, protein fragments, 
recombinant proteins, recombinant protein fragments, extracellular matrix 
proteins, ligands, carbohydrates, steroids, hormones, drugs, 
drug candidates, Igs and receptors of eukaryotic, prokaryotic or viral 
origin, by mediated electrochem. using labels that react with 
transition metal mediator complexes in a 

detectable catalytic redox reaction. These labels are attached 

directly to binders, target mols., surrogate target mols., or to affinity 

ligands capable of binding to the target or to surrogate target 

mols. capable of competing with the target for binding to another binder. 

The labels can be naturally present (endogenous) in the binder, target or 

affinity ligand, or constructed by the covalent attachment of 

the label to the binder, target, affinity ligand or surrogate 

target (exogenous) . 

REFERENCE COUNT: 117 THERE ARE 117 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 
FORMAT 
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AB Simultaneous separation of up to 22 inorganic and organic anions, alkali, 
alkaline earth and transition metal cations was 

achieved in less than 3 min in the capillary electrophoresis system with 
contactless conductometric detector. The sample was injected 
from both capillary ends (dual opposite end injection) and anionic and 
cationic species were detected in the center of the separation 
capillary. The parameters of the separation electrolyte, such as pH, 
concentration of the electrolyte, concentration of complexing agents and 
concentration of 18-crown-6 were studied. Best results were achieved with 
electrolytes consisting of 8 mM L-histidine, 2.8 mM 2-hydroxyisobutyric 
acid, 0.32 mM 18-crown-6 at pH 4.25 or 9 mM L-histidine, 4 . 6 mM lactic 
acid, 0.38 mM 18-crown-6 at pH 4.25. Other electrolytes containing 
complexing agents such as malic or tartaric acid at various concentrations 
could also be used. The detection limits achieved for most 
cations and anions were 7.5 - 62 micro gL(-l) except for Ba2 + (90 micro 
gL(-l)), Cd 2 + , Cr 3+ and F- (125 micro gL(-l)), and fumarate (250 micro 
gL(-l)) . The repeatability of migration times and peak areas was better 
than 0.4% and 5.9%, respectively. The developed method was applied for 
analysis of real samples, such as tap, rain, drainage and surface water 
samples, plant exudates, plant extracts and ore leachates. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Ion-selective electrodes (ISEs) have been developed that 

incorporate a novel supramolecular class of ionophores called molecular 
asterisks. These ionophores are constructed with "arms" of repeating 
phenylene sulfide units that radiate outward from a core of either benzene 
or coronene. The flexibility of the arms, as well as the open exterior 
geometry and multiple soft Lewis base functionalities make these molecules 
potential candidates as ionophores for ISEs particularly for soft Lewis 
acids like transition metals- Studies with molecular 

asterisk-based ISEs show that these ionophores display a high selectivity 
relative to ion- exchanging ionophores toward Ag+ over a number of other 
cations. According to theoretical prediction, these ISEs demonstrate a 
super-Nernstian region of response toward silver from 10 (-6) to 10 (-6) M 
with a Nernstian response above 10 (-5) M, when primary ion is absent from 
the internal filling solution. Additionally, it was determined that both 
the nature of the core entity and the length (or generation) of the arms 
play a role in governing selectivity of these ionophores. 
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detection of mol . 

mols. The method generally rely on the mol. 
interactions such as nucleic acid hybridization or protein-protein (for 
example, antigen-antibody) binding reactions done on solid supports using 
arrays of peptides or oligonucleotides for capture binding ligands 

As a result of these interactions, some electronic property of the 
system changes, and detection is achieved. In a preferred 
embodiment, the methods of the invention utilize AC impedance for the 
detection. In some embodiments, no electrochem. or other label 
moieties are used. In others, electrochem. active (ECA) labels are used 
to detect reactions on hydrogel arrays, including genotyping 
reactions such as the single base extension reaction. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

Using a heterogeneous catalyst, Co (II) -ethanolamine complex sorbed on 
Dowex-50W resin, the chemiluminescence (CL) of luminol in unbuffered or 
weakly acidic solution was studied in the presence of H202, The maximum 
luminol CL wavelength at pH 5.7 was 448 run, 23 mn longer than that in a 
basic solution (pH 10.5). Three different ligands, mono-, di-', 
and triethanolamine, and six transition metal ions, 

Co (II), Cu(II), Ni(II), Mn(II), Fe(II), and Fe(III) were compared by CL 
measurements. The CL intensity decreased in the order mono- > di- > 
triethanolamine and Co (II) > Cu(II) > Ni(II) > Fed II) > Mn(II) > Fe(II). 
This heterogeneous CL system was developed as H202 and glucose 
flow-through sensors. Detection limits (S/N =3) Of H202 and 
glucose using Dowex-50W-X4-Co (II ) -monoethanolamine as catalyst are 1 X 
10 (-7) M and 1 x 10 (-6) M, respectively. On the basis of the studies of 
the CL, fluorescence, UV-vis and ESCA spectra and the effect of dissolved 
oxygen in luminol solution, a mechanism for CL emission in unbuffered 
solution was considered as the formation of a superoxide radical ion 
during the decomposition of H202 catalyzed by the Co ( I I ) -ethanolamine 
immobilized resin. Then the superoxide radical ion acted on luminol and 
the CL was emitted. The applications of the proposed method to determine 
H202 in rainwater without &ny special pretreatment and glucose in human 
urine and orange juice samples give satisfactory results. 



L21 ANSWER 19 OF 
STN 

ACCESSION NUMBER: 
THE GENUINE ARTICLE 
TITLE: 



AUTHOR : 

CORPORATE SOURCE 



COUNTRY 
SOURCE : 



OF AUTHOR: 



41 SCISEARCH COPYRIGHT (c) 2005 The Thomson Corporation on 

DUPLICATE 3 

2001:710445 SCISEARCH 
468KA 

Electrochemical and DNA-binding properties of 
dipyridophenazine complexes of osmium(II) 
Maruyama K (Reprint) ; Mishima Y; Minagawa K; Motonaka J 
Univ Tokushima, Fac Engn, Dept Chem Sci & Technol , Minami 
Josanjima 2-1, Tokushima 7708506, Japan (Reprint); Univ 
Tokushima, Fac Engn, Dept Chem Sci & Technol, Tokushima 
7708506, Japan; Univ Tokushima, Fac Pharmaceut Sci, 
Tokushima 7708506, Japan 
Japan 

JOURNAL OF ELECTROANALYTI CAL CHEMISTRY, (7 SEP 2001) Vol. 
510, No. 1-2, pp. 96-102. 

Publisher: ELSEVIER SCIENCE SA, PO BOX 564, 1001 LAUSANNE, 
SWITZERLAND. 
ISSN: 0022-0728. 

Article; Journal 
English 
29 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
A transition metal complex as an electrochemical 
probe of a DNA sensor must have an applicable redox potential, high 
binding affinity and chemical stability. Some complexes with the 
dipyrido [3 , 2-a : 2 ' ,3 1 -c]phenazine (DPP2) ligand have been 
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reported to have high binding affinity for DNA. However, it was difficult 
to detect the targeted DNA electrochemically using these 

complexes because of the relatively high redox potential. In this work, a 
combination of bipyridine ligands with functional groups (-NH2, 
-CH3 and -COOH) and the DPPZ ligand were studied. The 

introduction of electron -dona ting groups was effective for controlling the 
redox potential of the DPPZ-type osmium complex. The [Os(DA- 
bPY) (2)DPPZ] (2+) complex (DA-bpy; 4,4 ' -diamino-2,2 ' -bipyridine) had a 
lower half -wave potential (E-l,E-2) of 147 mV (vs. Ag\AgCl) and higher 
binding affinity with DNA {binding constant, K = 3.1 x 10(7) M-l in 10 
mmol dm(-3) Tris-HCl buffer with 50 mmol dm(-3) NaCl (pH 7.76)} than those 
of other complexes. With the single stranded DNA (ssDNA) modified gold 
electrode, the hybridization signal (Deltal) of the 

[Os (DA-bpy) (2)DPPZ] (2 + ) complex was linear in the concentration range of 
1.0 pg ml (-1) -0.12 mug ml(-l) for the targeted DNA with a regression 
coefficient of 0.999. The detection limit was 0.1 pg ml(-l). (C) 
2001 Elsevier Science B.V. All rights reserved. 
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Patent 
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Last Updated on STN: 18 Feb 2 002 
An electrode for detecting interactions between 
members of a binding pair, which electrode has been modified by 
formation of a non-conductive self -assembled monolayer, and a method of 
detecting biomolecules , such as nucleic acids or other targets, 
including receptors, ligands, antigens or antibodies, utilizing 
such an electrode. When contacted with a target nucleic acid, 
an oligonucleotide probe coupled to the self -assembled monolayer reacts 
with the target nucleic acid to form a hybridized nucleic acid on the 
modified electrode surface. The hybridized nucleic acid is 
reacted with a transition metal complex capable of 
oxidizing a preselected base in the hybridized nucleic acid in an 
oxidation-reduction reaction, the oxidation-reduction reaction is 
detected, and the presence or absence of the nucleic acid is 
determined from the detected oxidation-reduction reaction. 
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AB This invention relates to methods and apparatus for performing electrochem 
analyses. The invention. provides an electrochem. apparatus for performing 
amperometric, coulometric and potent iometric or voltammetric analyses for 
detecting specific binding between members of a biol . binding pair 
wherein one member is electrochem. labeled or linked to an electrochem. 
catalyst. Methods for using the apparatus of the invention for performing 
binding and competition binding assays are provided. The invention also . 
provides methods for performing high throughput screening assays for 
detecting inhibition of specific binding between the members of 
the biol. binding pair for use in drug development, biochem. anal, and 
protein purification assays. 
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Article 
English 

Entered STN: 15 Mar 2000 
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There has been extensive research on binding of transition 
metal complexes to DNA via electrostatic and hydrophobic 
interactions. Most indicator based electrochemical DNA biosensors have 
used cationic metal complexes that interact in a different way with 
single-stranded DNA (ssDNA) and double- stranded DNA (dsDNA) . Described 
here are the electrochemical parameters for a mixed-ligand 
complex, (Co (phen) 33+) (phen: 1, 10-phenanthroline) , on binding to DNA. 
The milimolar quantities of (Co (phen) 33+) , which associates reversibly 
with immobilized calf thymus DNA was detected by using 
dsDNA-modif ied carbon paste electrode (dsDNA-modif ied CPE) , 
ssDNA-modif ied carbon paste electrode (ssDNA-modif ied CPE) and 
bare carbon paste electrode (bare CPE) , voltammetrically and the 
decreased peak currents were observed, respectively. The extend of 
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hybridization between the complementary sequences is determined by the 
enhancement of the voltammetric peak of the (Co (phen) 33+) indicator. 
Numerous factors affecting the DNA immobilization and indicator were 
investigated. Experiments were also performed at various salt 
concentrations and the optimum salt concentration was determined. The 
difference between the peak currents of denaturated calf thymus DNA 
(ssDNA) -modified CPE and dsDNA-modif ied CPE was also observed. These 
results demonstrated the use of the electroactive hybridization indicator, 
(Co (phen) 33+) for DNA biosensors. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The fabrication of surfaces by forming Langmuir films, which 
incorporate amphiphiles containing hydrophilic 18-crown-6 (18C6) 
derivatives, at a gas/water interface is described. These Langmuir films 
can be transferred to a hydrophobised quartz crystal microbalance (QCM) , 
using the Langmuir-Blodgett technique. The QCM response has been measured 
in aqueous solution as a function of the concentration of the 
transition metal complex [Co(NH3) (6)]Cl-3 which was 

injected into a vial in which the film-coated QCM had been immersed. By 
comparing various surfaces covered with hydrophilic polyether and hydroxy 
functions and hydrophobic methyl groups, and by varying the composition of 
the films so as to increase the separation between the 18C6 macrocycles, 
it has been demonstrated that surfaces can be tailored that will enhance 
the binding of the [Co(NH3) (6)] (3+) trications. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The use of a tungsten oxide electrode for potentiometric 

flow-injection analysis of transition metal ions is 

described. The effect of a variety of experimental conditions, including 
the carrier pH, the types of ligands and their concentrations, 
was studied. It was found that the best sensitivity for the ions tested 
was obtained using EDTA as a ligand- The electrode 

exhibited a linear response for Fe3 + , Cu2 + , Pb2+ and Ca2+ in the range of 
2.5 x 10(-4) M to 2 x 10(-3) M using with 1 x 10(-3) M EDTA at pH 5.0 as 
carrier. The detection limits were found to be between 1 x 
10 (-5) to 5 x 10 (-5) M. Reproducibility for Fe3+ was about 1.7% with a 
stable baseline potential. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The electrochemical behaviour of tris-subst ituted 

bipyridineruthenium (II ) complexes containing a 4 , 4 1 -amide-disubstituted 

bipyridine ligand has been studied in the presence and the 

absence of halide anions. Voltammetric studies and UV-VIS 

spectrophotometric measurements confirm the selective binding ability of 

this redox-active receptor molecule towards CI- among the halide anions. 

Platinum electrodes have been modified by electropolymerization 

of the parent pyrrole-substituted complex. A shift in potential of the 

first one-electron reduction of the redox-active polymer film in the 

presence of C1-- has been found. In contrast, no detectable 

influence of I- or Br- could be observed, while the electroact ivity of the 

film is fully transformed in the presence of F- . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Hexakis (4-formylphenoxy) cyclophosphazene (1) reacts with six 

equivalents of cyanomethylenctriphenylphosphorane to give 
hexakis (4 -cinnamonit rile) cyclotriphosphazene bearing 12 functional groups 
(six nitriles and six olefins) able to coordinate up to 12 metals. In this 
way a series of polynuclear phosphazene metal derivatives (8-12) was 
prepared with different transition metals and in 

different oxidation states, Pt(0), Pt(II), and Rh(I). The analogous 
cinnamonitrile derivatives (3-7) were prepared and used as models for the 
characterization of corresponding phosphazene compounds. The redox 
properties of the complexes 3-5 and 8-10 as well as of the Free 
cinnamonitrile 2 and the free substituted cyclophosphazene 1 have been 
investigated by cyclic voltammetry (CV) and controlled potential 
electrolysis (CPE) in aprotic media (THF, CH2C12, or NCMe/0.2 M 

[NBu(4)] [BF4] ) , at Pt electrodes. Cathodic processes have been 
detected only when the unsaturated C=C bond of the cinnamonitrile 
group is uncoordinated; hence, for compounds 1, 4, and 9, they are 
irreversible, occur at potentials E(p) (red) ca. -1.3 to ca. -1.9 V vs SCE, 
which are less cathodic than that exhibited by the tier cinnamonitrile (2; 
E(p) (red) ca. -2.0 V vs SCE), and are believed to be centered at the 
electron-acceptor empty pi* (C=C) orbital of each of the cinnamonitrile 
groups present in the molecule. Anodic processes are displayed only by 
complexes 3, 5, 8 and 10 with at least one Pt(0) site,- they are 
irreversible, conceivable centered at such a metal center, and occur at 
potentials (E(p) (ox) ca . -1.2 V vs SCE) which are dependent on the 
electronic effects of the ligands, in particular the strong 
electron-withdrawing ability of the cyclophosphazene group. Complex 10 
undergoes dissociation in NCMe to form 9 and possibly solvated 

[Pt(PPh(3)) (2)] species which adsorb at the electrode surface. 
No evidence for any redox process centered at the phosphazene ring has 
been found. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The electrochemical behavior of some bimetallic complexes, commonly 
with a transition (M = Ti, Mo or Fe) and a non- transition 
metal (Mg, Al or Sn) , in high oxidation states, in particular 
[TiCl4(mu t-Cl) (2)Mg(thf ) (4) ] (thf = tetrahydrofuran) , 
[Mg(thf) (6)] [TiC5(thf)] (2) , [Mg-2 (mu-Cl) (3) (thf) (6)] [TiC15(thf)] , 
[TiC12(thf) (4)] [SnC15(thf)] , [Mg(thf) (6)] [MoOC14 ( thf ) ] (2) , [Mg-2 (mu- 
Cl) (3) (thf) (6) ] [MOOC14 (thf) ] , [MgCl (thf) (5) ] [FeC14] or 
[MgCl(thf) (5)] [A1C14] , as well as of the related species 
[Bu(4)N] (2) [TiC16] and [Bu(4)N] [A1C14] , has been investigated in aprotic 
media by cyclic voltammetry (CV) and controlled potential electrolysis 
(CPE) at Pt electrodes. The complexes exhibit, by CV, one 

quasi -reversible cathodic wave (with the exception of the Fe compound for 
which this wave presents a reversible character) which, by CPE, usually 
involves one electron per transition metal atom or per 

aluminium atom. Their reduction potential [ca. -0.5 to -1.0 V vs . SCE (M = 
Ti) , ca. -0.9 V (M = Mo) or ca. -0.1 V (M = Fe) ] is discussed in terms of 
charge, metal oxidation state, and ligand effects. A partial 
chloride ligand dissociation, which is promoted by cathodic 
reduction, has been detected by CV for the Ti complexes. Some of 
the cathodic processes were also studied by digital simulation of the 
cyclic voltammograms , which allowed to investigate their electrochemical 
and/or chemical irreversibility and to estimate relevant kinetic 
parameters, and suggested the possibility of occurrence of cathodically 
induced trimerization of titanium species. The application of one of the 
titanium complexes to the electroactivat ion of small unsaturated 
molecules, such as olefins, was also successfully tested. 
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This paper presents two examples of transition metal 
complexes used as ligands for metal ions such as alkali and 
heavy metal. The transition metal complexes studied 
were [Ru (NH3) 5NCS] (PF6)2 and K2 [Fe (CN) 4Aphen] , where Aphen is 
5-amino-l , 10-phenanthroline . 
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AB A methodol . for indirect detection of metals such as alkaline-earth 
metals, transition metals and rare-earth metals by a 
copper (II) ion-selective electrode (Cu(II)-ISE) is described, 
where a Cu(II) ion buffer solution comprising a Cu(II) -ligand 
complex and free ligand is employed. The detection is 
based on an increase in the electrode potential due to the 
increase in the concentration of free Cu(II) ion caused by the reaction of 

the 

metals with the free ligand in the Cu(II) ion buffer solution The 
sensitivity of the Cu(II)-ISE to metals depended on the stability constant 
of the metal -ligand complex used for the Cu(II) ion buffer and 
the concentration of the Cu(II) ion buffer, which is qual . explained by 
theor. 

consideration. An appropriate selection of the ligand and the 
pH of the Cu(II) ion buffer could make the sensitivity among metals 
identical. The proposed method was successfully applied to flow injector 
anal, for metals and the chromatog. determination of specific metals in 
mixts . 
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AB A new electrochemical biosensor comprises (a) a conductive support 

matrix; (b) an enzyme system including a mediator immobilized on the 

support; and (c) a covering membrane incorporating a mediator. The 

mediator in the enzyme system may be the same as the mediator 

incorporated in the membrane. The mediator may be e.g. heterofulvalene 

inorganic phosphate donor, metallocene, quinone, a metal complex based on 

a platinum or transition metal, or an organic 

ligand. The membrane may be formed from e.g. ethyl 

hydroxyethyl cellulose, ethylcellulose, cellulose acetate, polyvinyl 

chloride, polyurethane, polycarbonate, cellulose nitrate or 

functional ized aryl polyethers . The "biosensor provides a quantitative 

amperometric response when used for 50 repeat tests with an 

analyte. By including a mediator in the membrane, the biosensor 

may be used repeatedly, without significant reduction in the quantitative 

and amperometric response. The biosensor may be used for analysis of 

e.g. glucose, lactic acid, creatinine, urea or pyruvic acid in blood. 

(29pp) 
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AB An improved amperometric sensor is disclosed for measuring the quantity of 
a component, especially glucose, in a solution The sensor has a measuring 
electrode with >1 current collector elec. connected at 1 of 
the elec. contacts and coated with a mixture of >1 component-specific 
redox enzyme and >1 mediator transferring electrons between the 
enzyme and the current collecter. The mediator is a complex of a 
transition metal with bipyridine, terpyridine, or 
phenanthroline substituted with >1 electron donor group. A 
schematic of the sensor is included. A sensor for glucose determination is 
described which incorporates immobilized glucose oxidase, conductive 
carbon powder, and a mediator of, e.g., tris (4 , 4 ' -dimethoxy-2 , 2 ' - 
bipyridine) osmium complex. Optimization of sensor components is 
described, as is the influence of hematocrit and various pharmaceuticals 
on the results produced by the sensor. Standard curves are included. 
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OTHER SOURCE (S): MAR PAT 114:160323 

AB A microfabricated biosensor which may be uniformly mass produced comprises 

(a) a base sensor (e.g. an electrochem. transducer) ; (b) a permselective 
layer (e.g. a polymer film) optionally containing an ionophore, superimposed 
over at least part of layer (a) and sufficiently thick to pass mols. of 

mol . weight <50 and exclude mols. of mol . weight >120; and (c) a 

biolayer covering at least part of layer (b) . The biolayer comprises (i) 

a bioactive mol. which selectively interacts with an analyte and 

(ii) a support matrix derived from a photof ormable proteinaceous mixture 

and/or a film- forming latex through which the analyte can 

permeate. An electrolyte layer may be interposed between layers (a) and 

(b) . Layer (c) may addnl . be covered by a layer which attenuates 
analyte transport and a photoresist cap. Layer (b) prevents 
electroactive interfering species from undergoing redox reactions at the 
indicator electrode. Methods for conducting assays (e.g. 
immunoassays) using the sensors are described. Thus, the base sensor for 
a glucose sensor comprised an array of unit cells on a Si wafer; each unit 
cell consisted of an Ag/AgCl ref erence/counter electrode and 2 Ir 
catalytic electrodes prepared by plasma deposition or sputtering 

and standard lithog. techniques including spin-coating with a pos . 
photoresist. Layer (b) was prepared by spin-coating an ale. solution of 
N- (2 -aminoethyl ) -3 -aminopropyltrimethoxysilane onto the wafer and baking. 
Layer (c) was prepared from a mixture of fish gelatin and ferric ammonium 
citrate (photoinitiator) to which were added glucose oxidase, crosslinking 
agent (N, N * -methylenebisacrylamide) , and a sugar ale. (to alter the 
porosity) . An attenuation layer contained dimethyls iloxane-bisphenol A 
carbonate copolymer. 
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AB Coated graphite Hg(II) selective poly (vinyl chloride) membrane 
electrodes were developed by using 2 neutral carriers: 
1, 4 , 7, 10, 13 , 16-hexathiacyclooctadecane [HTCO-CGMSE] and 
1,4,8, 11-tetrathiacyclotetradecane [TTCT-CGMSE] . Polymer films were 
coated on spectrog. graphite and Denkikagakukeiki Co. (DKK) chip 
polytetraf luoroethylene membrane materials. The HTCO-CGMSE exhibited good 
linear response of 27 mV/decade for Hg(N03)2, within the Hg(N03)2 activity 
range 10-2-10-5M. The TTCT-CGMSE exhibited sub-Nernst ian response of 14 
mV/decade for Hg(N03)2, within the same activity range. With the 
exception of T1(I), Pb(II), Bi(III) and Fe(III), the values of selectivity 
coeffs. demonstrate the promising selectivity of HTCO-CGMSE towards Hg(II) 
with respect to the other transition metal ions. The 
HTCO-CGMSE was useful for end-point detection in the titration of 
Hg(II) with EDTA and tetraethylenetetraminehexaacetic acid. 
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AB The use of various electrochem. techniques in the synthesis, 

characterization and applications of mol . conductors derived from 
transition metal complexes of the dmit2- ligand 

(H2 dmit = 4 , 5-dimercapto-l , 3 -dithia-2-thione) , is reviewed. Cyclic 
voltammetry can be used for the detection of the formation of 
conductive species derived from the concerned complexes. The use of the 
TTF [Ni (dmit ) 2] 2 as electrode material and its electrochem. 
behavior with various supporting electrolytes, was extensively studied. 
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AB The present study provides definition of the structures and redox 

reactions of [Ti(edt)3]2- (H2edt = ethane-1 , 2-dithiol ) , [V2 (edt ) 4] 2- , 
[Cr(edt)2]2-, [Co (edt ) 2] 2- , [Co(edt)2]-, [Fe2 (edt) 4] 2- , and [Mn2 (edt ) 4] 2- 
in aprotic solvents. All species possess characteristic absorption 
spectra dominated by ligand-metal charge transfer features, and 



all are redox-active. From coulometric and cyclic voltammetric studies 
[Ti (edt) 3] 2- and [Cr (edt) 2] 2- are irreversibly reduced and oxidized, 
resp.; all other species exhibit chemical reversible electron-transfer 
reactions. [Cr(edt)2]2- (4.95 j^P) retains its planar structure in 
solution Planar [Co(edt)2]- and tetrahedral [Co(edt)2]2- are reversibly 
interconverted at El/2 = -1.16 V (MeCN) . These species were generated 
sep. by controlled-potential electrolysis of MeCN solns . prepared from 
(Me4N) 3 [Co2 (edt) 4] , which has a 1:1 ratio of these species. The weak 
paramagnetism of [V2 (edt) 4] 2- (0.9 nB, MeCN) indicates retention of its 
unusual tetrabridged structure in solution Oxidation at El/2 = -0.61 V 
(MeCN) 

gives the somewhat unstable complex [V2(edt)4]-, which was not isolated. 
[M2(edt)4]2- (M = Fe, Mn) have lateral doubly bridged dimeric structures 
in the solid state. In solution they exhibit solvent- and 

concent ra t i on - dependent 

magnetic behavior consistent with the equilibrium [M2(edt)4]2- .dblharw. 
2[M(edt)2(solv)2] - (solv = solvent). [Fe2 (edt) 4] 2- is not 
detectably dissociated in CH3CN. These species are reversibly 
reduced to tetrahedral [M(edt)2]2- in CH3CN. An ECE-type mechanism is 
established by cyclic voltammetry and chronoamperometry for the reduction of 
[Fe2 (edt) 4] 2- in CH3CN. Apparent lability to dissociation prevented a 

similar 

determination for the [Mn2 (edt) 4] 2 - system. The electrochem. of MeCN and 

Me2SO 

solns. prepared from [Mn2 (edt) 4] 2- showed a significant dependence on 

electrode surface. As manifested in large peak-to-peak sepns. 

(AEp) in cyclic voltammetry, the heterogeneous electron-transfer 

rate constant at a Pt electrode is .apprx.103 smaller than those 

at a glassy-carbon or basal pyrolytic graphite electrode. 

Solns. of the Fe(III) and Mn(III) dimers in MeCN solns. exhibited 

adsorption phenomena at a glassy-carbon electrode that 

originated near 0 V before the potential sweep. This treatment caused 

oxidation of the complexes and filming of the electrode, and a 

cathodic shift of the reduction potential of the adsorbed Mn(III) species 

compared to that of the diffusion-controlled process. These observations 

provide a rationalization of extremely large AEp values (0.5-1.1 V) 

previously reported. Any contributions from structural changes to these 

values is overwhelmed by other effects. The reaction [Co(edt)2]- + e- 

. dblharw. [Co (edt) 2] 2- is a reversible charge transfer under conditions 

where the Mn systems exhibit AEp > 120 mV. 
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AB A metallic Cu electrode was applied to the indirect 
detection of some transition metal ions separated 

by ion chromatog. This separation may be accomplished by cation exchange 



with 



an eluent consisting of ethylenediammonium ions and a Cu complexing 
ligand such as oxalate, citrate, or tartrate. Alternatively, 
anionic metal complexes formed with ligands such as oxalate or 
citrate may be separated by anion-exchange chromatog. In both methods, 



detection is based on an increase in the potential of the Cu 
electrode resulting from a decrease concentration of the eluent 
ligand (i.e. oxalate, citrate, etc.), when a metal ion is eluted. 
Cat ion -exchange chromatog. is the more successful approach and theor. 
electrode response characteristics are presented for this method. 
Exptl . calibration plots confirm theor. predictions and show that for 
small amts . of injected solute, a linear relation exists between peak 
height and the amount of injected solute. When larger solute amts. are 
used, the injected amount is proportional to the function 1 - 10-H/S, where 
H is the peak height and S is the Nernstian slope. Retention data and 
sample chromatograms are given, and these indicate that the major 
limitation of potent iometric detection with a metallic Cu 
electrode is the selection of mobile phase conditions which 
provide both good separation and sensitive electrode response. 
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AB The potentiometric response characteristics of a copper metal indicator 
electrode are reported in a flow- inject ion system when solns . of 
metal ions are injected into solns. of ligands of differing 
complexing strengths in buffered carrier streams. Theor. Nernstian 
derivation of equations relating peak heights to both the injected metal 
ion concentration and the ligand concentration agreed well with exptl. peak 
height measurements for Ca2+, A13+, Pb2+, Cd2+, Co2+, Cu2 + , Ni2+, Mn2+, 
Zn2+ and U022+. A study of injections into buffered ligand 
streams containing EDTA, ethyl enediamine, triethylenetetramine, 
iminodiacetate, citrate, or glutamate shows advantages for the use of the 
more weakly complexing ligands in the carrier stream. Linear 
responses are obtained at low (10-3-10-4 M) metal ion concns . over narrow 
ranges. Some chromatog. applications are outlined. 
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AB A metallic Cu electrode housed in a suitable flow-cell is a 
sensitive and versatile potentiometric detector for ion 
chromatog. This electrode can be used for direct or indirect 
detection of many inorg. anions and cations and also for organic 
acids. In the direct detection mode, electrode 
response is based on either complexation of Cu ions at the 



electrode surface by eluted species, or on oxidation and reduction 
reactions for eluted species which are strong oxidants or reductants. 
Direct detection is, therefore, applicable to such species as 
amino acids, organic acids, chloride, bromide, iodide, chlorate, bromate, 

and 

iodate. Indirect detection is possible for anions which do not 
complex Cu ions, provided a Cu complexing ligand (such as 
phthalate) is used in the eluent; cations which complex this 
ligand are also detectable. Indirect detection 

can be used for species such as nitrite, nitrate, acetate, formate, 
succinate, benzoate, alkaline earth ions, and transition 
metal ions. Electrode calibration relations are 

discussed and sample sepns . are presented, together with some typical 
detection limits attainable in the direct and indirect 
detection modes. 
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AB The current efficiency (cost) of electrolytic production of high-purity 

metallic Zn from ZnS04 plant electrolyte is critical dependent on the 
concentration 

of a number of trace elements. The matrix, containing a very large 
concentration excess 

of ZnS04 in concentrated H2S04 presents difficulties for determining low 
concns . of 

other metals with many anal, methods. Cd, Co, Cu, Pb, Hg, and Ni 
impurities can be simultaneously determined at concns. <1 ppm by using a 
combination of solvent extraction, high-performance liquid chromatog., and 
electrochem. or spectrophotometric detection. Solvent extraction 
utilizes the formation of pyrrolidine dithiocarbamate complexes, which 
after removal of Zn complexes and excess ligand on an 

anion- exchange column can be separated on a C-18 reversed-phase chromatog. 

column and detected by UV/visible spectrophotometric or 

electrochem. detection. Other combinations of chromatog. and 

detection procedures were thwarted by the very large concentration excess 

of Zn and other problems. 
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AB Cu, Ni, Co, Cr(lll) , and Cr(VI) were determined by high-performance 
reversed-phase liquid chromatog. with electrochem. detection based 
on formation, separation, and subsequent oxidation of dithiocarbamate 

complexes . 

Electrochem. detection at Au, Pt, and glassy C 
electrodes, the use of different cells, and methods of complex 
formation and detection format were examined to optimize the 
techniques. Limits of detection substantially less than 1 ng 
can be obtained for all metals. For simultaneous determination of all 5 
species, 

external formation of complexes prior to injection on to the column is 
essential. For rapid determination of Cu and Ni but not Co or Cr the 
dithiocarbamate ligand may be included in the mobile phase with 
in situ rather than external complex formation. The method was used in 
the anal, of electrolytes. 
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AB Coll (TAAB) 2+, Nil I (TAAB) 2+ , and Cul I (TAAB) 2+ , where TAAB is 

tetrabenzo [b, f , j ,n] [1 , 5 , 9 , 13] tetraazacyclohexadecine, undergo successive 

1- electron electrochem. redns. to form stable complexes which are 
formulated as derivs . of the dianionic ligand TAAB2-, a 

porphyrin analog. The reduction products, which are tentatively assigned 

formulations [Colli (TAAB2-) ] C104, [Coll (TAAB2-) ] MeCN, [Nil II (TAAB2-) ] C104, 
[Nil I (TAAB2-) ] 0, and [Cul I I (TAAB2 - ) ] C104 , were synthesized by controlled 
potential electrolysis and, in some cases, by chemical means and 
characterized by the usual chemical and phys . measurements. Voltammetric 
studies at dropping Hg electrode and rotating Pt 

electrode and cyclic voltammetric studies were carried out on all 
these compds. in MeOH and MeCN. The reduced complexes of Co have a unique 
electrochem. which considerably strengthens the suggestion that they 
possess electronic and structural characteristics which differ 
significantly from that of the parent Coll (TAAB) 2+ complex and that they 
should be formulated as complexes of the dianion ligand, TAAB2-. 
The dramatic rearrangement to Colli (TAAB2-) + is thought to proceed 
relatively slowly via a CoI(TAAB)+ intermediate. The lifetime of this 
intermediate is sufficiently long to facilitate its detection 
and characterization by electrochem. and spectral measurements. The 
Colli (TAAB2-) + complex can be reoxidized to the original Coll (TAAB) 2+ by 
using cyclic voltammetry. The relation between the annulene TAAB and the 

2- electron oxidation product of the porphyrin dianion is clarified. 
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TITLE: Composition for detecting target sequence in nucleic acid 

sample # comprises single-stranded nucleic acid containing 
electron donor and acceptor moieties covalently attached to 
nucleic acid, or to polydentate nucleoside; 

DNA probe for mutant DNA detection for use in disease 

diagnosis 

AUTHOR: MEADE T J; WELCH T W 

PATENT ASSIGNEE: MOLECULAR DYNAMICS INC 
PATENT INFO: US 6444423 3 Sep 2002 

APPLICATION INFO: US 1998-191785 13 Nov 1998 

PRIORITY INFO: US 1998-191785 13 Nov 1998; US 1995-475051 7 Jun 1995 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 2003-027991 [02] 

AB DERWENT ABSTRACT: 

NOVELTY - A composition (I) comprising a single-stranded nucleic acid 
containing at least one electron donor moiety and at least one electron 
acceptor moiety, where the electron donor moiety and the electron 
acceptor moiety are covalently attached to nucleic acid, or to at least 
one of the electron donor and electron acceptor moiety attached to a 
polydentate nucleoside, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) a nucleoside (phosphoramidite) (II) containing a 
covalently attached polydentate ligand, the ligand attached at the 2 1 or 
3' position of the nucleoside; and (2) making (M) a nucleic acid with an 
electron transfer moiety via a polydentate ligand, involves forming a 
nucleic acid from phosphoramidite nucleosides, at least one which 
comprises a polydentate ligand attached to the ribose of the nucleoside. 

WIDER DISCLOSURE - Also disclosed are oligonucleotides comprising at 
least one nucleoside, covalently attached to a solid support. 

BIOTECHNOLOGY - Preferred Composition: In (I), the other electron 
donor and the acceptor moieties is an electrode/ or one 

electron donor and electron acceptor moiety is an organic electron donor 
or acceptor . Preferred Nucleoside: (II) further comprises a transition 
metal chelated to the polydentate nucleoside. Preferred Method: The 
polydentate ligand further comprises a bound transition metal. 

USE - (I) is useful for detecting a target sequence in a nucleic 
acid sample, by applying a first input signal to a hybridization complex 
comprising the target sequence, which if present, is hybridized to at 
least one single stranded nucleic acid, where the hybridization complex 
has a covalently attached electron donor and acceptor moiety, where at 
least one of the electron donor acceptor moieties are attached to a 
polydentate nucleoside, and detecting electron transfer between the 
electron donor and acceptor moieties in the hybridization complex as an 
indicator of the presence or absence of the target sequence. The single 
stranded nucleic acid comprises the electron donor moiety and the 
electron acceptor moiety, and the target sequence comprises the electron 
donor moiety. Both of the electron donor and acceptor moieties are 
attached by polydentate nucleosides (claimed) . (I) is useful to detect 
mismatches in a complementary target sequence. The single stranded 
nucleic acids are useful as a labeled gene probe in molecular biology and 
in diagnostic medicine and also in automated gene probe assays and in 
field testing. 

EXAMPLE - Synthesis of a polydentate nucleoside was as follows: 
2 ' -aminouridine (10 mmol) and pyridine-2-carboxyaldehyde (11 mmol) were 
heated to reflux in absolute ethanol until thin layer chromatography 
(TLC) showed complete conversion of aminouridine to the less-polar 



product. The solvent was evaporated, the residue dissolved in methanol, 
and 11 mmol sodium borohydride added with vigorous stirring. When 
hydrogen evolution subsided, the mixture was heated to reflux for 2 hour 
and the solvent was evaporated. The residue was dissolved in water and 
purified by cat ion -exchange chromatography on Dowex AG-50 using 2 M 
ammonia as eluent. (40 pages) 
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MEDLINE on STN 
2001645923 MEDLINE 
PubMed ID: 11697958 

Electronic detection of single-base mismatches in DNA with 
ferrocene-modified probes. 

Yu C J; Wan Y; Yowanto H; Li J; Tao C; James M D; Tan C L; 
Blackburn G F; Meade T J 

Motorola Clinical Micro Sensors, 757 South Raymond Avenue, 
Pasadena, California 91105, USA., yucjyu@aol.com 
Journal of the American Chemical Society, (2001 Nov 14) 123 
(45) 11155-61. 

Journal code: 7503056. ISSN: 0002-7863. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals,- Space Life Sciences 
200201 

Entered STN: 20011108 
Last Updated on~STN: 20020321 
Entered Medline: 20020123 
Genotyping and gene -express ion monitoring is critical to the study of the 
association between genetics and drug response (pharmacogenomics) and the 
association of sequence variation with heritable phenotypes. Recently, we 
developed an entirely electronic method for the detection of DNA 
hybridization events by the site-specific incorporation of ferrocenyl 
derivatives into DNA oligonucleotides. To perform rapid and accurate 
point mutation detection employing this methodology, two types of 
metal -containing signaling probes with varying redox potentials are 
required. In this report we describe a new ferrocene-containing 
phosphoramidite 9 that provides a range of detectable redox potentials. 
Using automated DNA/RNA synthesis techniques the two ferrocenyl complexes 
were inserted at various positions along oligonucleotide probes. Thermal 
stability analysis of these metal -containing DNA oligonucleotides 
indicates that incorporation of 9 resulted in no destabilization of the 
duplex. A mixture of oligonucleotides containing compounds 9 and I was 
analyzed by alternating current voltammetry (ACV) monitored at the 1st 
harmonic. The data demonstrate that the two ferrocenyl oligonucleotide 
derivatives can be distinguished electrochemically . A CMS -DNA array was 
prepared on an array of gold electrodes on a printed circuit 
board substrate with a self -assembled mixed monolayer, coupled to an 
electronic detection system. Experiments for the detection of a 
single-base match utilizing two signaling probes were carried out. The 
results demonstrate that rapid and accurate detection of a single-base 
mismatch can be achieved by using these dual -signaling probes on CMS -DNA 
chips . 
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6 BIOTECHDS COPYRIGHT 2005 THE THOMSON CORP. on STN 
1999-14677 BIOTECHDS 

Detecting nucleic acid sequences via hybridization assays 
involving nucleic acid probes modified with electron transfer 
moieties such as transition metal complexes ,- 

DNA probe for e.g. cancer and bacteria or virus infection 

diagnosis 
Meade T J; Kayyem J F; Fraser S E 
Calif ornia-Inst .Technol . 
Pasadena, CA, USA. 



PATENT INFO: US 5952172 14 Sep 1999 

APPLICATION INFO: US 1997-873598 12 Jun 1997 

PRIORITY INFO: US 1997-873598 12 Jun 1997 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 1999-527007 [44] 

AB A method for detecting target nucleic acid sequences via a hybridization 
assays involving DNA probes modified with electron transfer moieties 
(ETMs) such as transition metal complexes (therefore allowing 
identification of hybridization complexes by detecting changes in the 
characterisitics of electron transfer between the ETMs and an 
electrode) , is new. The method involves applying an alternating 
current input signal to a hybridization complex containing a ss nucleic 
acid containing one or more covalently attached ETMs; and a ss target 
nucleic acid molecule and detecting the presence of the target sequence 
via changes in an output characteristic produced by electron transfer 
between the electrode and the ETM. The method may be used to 
detect specific target nucleic acid sequences in samples via 
hybridization assays. The method may therefore be used in molecular or 
diagnostic medicine. The DNA probes may be used to detect target 
sequences such as the gene for nonpolyposis colon cancer, the BRCA1 mamma 
cancer gene, etc. or to detect and diagnose bacteria and virus infection. 
(32pp) 
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TITLE: A highly sensitive DNA biosensor based on redox-active 

DNA probes and molecular wires. 
AUTHOR (S) : Bamdad, C. ; Fraser, S. E.; Meade, T. J, ; 

O'Connor, S . ; Yu, C. J.; Kayyam, J. F. 
CORPORATE SOURCE: USA 

SOURCE: Book of Abstracts, 216th ACS National Meeting, Boston, 

August 23-27 (1998), I&EC-080. American Chemical 
Society: Washington, D. C. 
CODEN: 66KYA2 

DOCUMENT TYPE: Conference; Meeting Abstract 

LANGUAGE : Engl i sh 

AB We have developed technologies for the direct electronic detection of DNA. 
These technologies are based on the detection of redox-active metal 
complexes covalently attached to DNA probes. Detection of DNA targets is 
based on hybridization of the targets to metal -labeled probes and to DNA 
probes immobilized on electrode arrays (DNA chips) . 
Hybridization to the probe electrode results in generation of a 
highly sensitive redox signal upon application of a bias potential. 
Self -assembled monolayer technol . is used to insulate the gold 
electrodes from unbound redox species. Signal transduction from 
the DNA is facilitated through the use of DNA probes attached to "mol . 
wires" based on Ph acetylene oligomers. These two technologies allow the 
micro-electrodes to achieve low detection limits in a 
homogeneous assay format, even in whole blood. Based on this assay 
system, we have developed a hand-held detector of DNA Hybridization and 
are developing DNA probe assays for numerous clin. and environmental 
applications. These assays will combine the power of DNA chips with the 
convenience and low cost of simple homogeneous assays. 
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direct electronic DNA detection method (conference 
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AUTHOR: Bamdad C; Fraser S E; Meade T J; O'Connor S; Yu C 

J; Kayyam J F 



LOCATION: 1155 Sixteenth Street N.W., Washington, DC 20036, USA. 

SOURCE: Abstr. Pap.Am.Chem.Soc. ; (1998) 216 Meet., Pt.l, I&EC080 

CODEN: ACSRAL 

ISSN: 0065-7727 

216th ACS National Meeting, Boston, MA, USA, 23-27 August, 

1998, 216 Meet., Pt.l, 1998. 
DOCUMENT TYPE: Journal 
LANGUAGE : Engl ish 

AB Technologies have been developed which enable the direct electronic 

detection of DNA. These new technologies are based around the detection 
of redox-active metal complexes covalently attached to DNA probes. The 
detection of the target DNA is based on the hybridization of the targets 
to metal -labeled probes and DNA probes immobilized on electrode 
arrays (DNA chips) . The hybridization to the probe electrode 
results in the generation of a highly sensitive redox signal upon the 
application of a bias potential. The gold electrodes are 
insulated from unbound redox species via self -assembled monolayer 
technology and the signal transduction from the DNA is facilitated 
through the use of DNA probes attached to molecular wires based on phenyl 
acetylene oligomers. The combination of these 2 technologies allows the 
micro-electrodes to achieve low detection limits in a 

homogeneous assay format, even in whole blood. A hand-held detector of 
DNA hybridization was developed based on this technology and DNA probe 
arrays for numerous clinical and environmental application are currently 
being developed. (0 ref) 

L29 ANSWER 6 OF 6 BIOTECHDS COPYRIGHT 2005 THE THOMSON CORP. on STN 
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TITLE: Nucleic acids comprising electron transfer moieties; 

DNA probe hybridization method with improved 

signal-to-noise ratio 
AUTHOR: Meade T J; Kayyem J F; Fraser S E 

PATENT ASSIGNEE: Cal i f ornia - Inst . Technol . 
LOCATION: Pasadena, CA, USA. 

PATENT INFO: WO 9640712 19 Dec 1996 

APPLICATION INFO: WO 1996-US9769 7 Jun 1996 
PRIORITY INFO: US 1995-475051 7 Jun 1995 

DOCUMENT TYPE: Patent 
LANGUAGE: English 
OTHER SOURCE: WPI : 1997-099909 [09] 

AB , A new composition contains an ss nucleic acid (NA) with at least 1 

electron donor moiety and at least 1 electron acceptor moiety, covalently 
attached to the NA at terminal bases or ribose residues. The moieties 
may be transition metal complexes, electrodes or organic 
compounds. A new method for target NA detection involves hybridization 
of the new NA to the target to form a complex, and detecting electron 
transfer. Donor and acceptor moieties may be on separate probes. A new 
oligonucleotide contains a 1st 2 1 -amino-modif ied nucleoside covalently 
attached to a solid adsorbent, additional nucleosides covalently attached 
at the 5 1 -position, and a 2nd 2 ' -amino-modif ied nucleoside, and may be 
produced by the phosphoramidite method. Rapid electron transfer rates 
resulting from the new method mean that time resolution can greatly 
enhance the signal-to-noise ratio of monitors based on absorbance, 
fluorescence and electronic current. A 2-4 order of magnitude 
improvement in signal-to-noise may be achieved by amplifying signals of 
particular delays, e.g. through pulsed initiation and lock-in amplifiers. 
(66pp) 
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